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Clay Machinery Presents Problems 


Aside From the Methods Involved in Making the Molds the Principal Factor 
Is To Supply Metal of Varying Analyses To Suit the 


“~™. N VIEW of modern condi- 
tions it is hard to believe 
that the ancient land of 
I gvpt once was the abode of 

i dominant and mighty people who 


held anothe; race In subjection for 


over 400 vears The arts and sciences 


were cultivated to a high state of per- 


fection and although the standards of 


excellence were not thos of modern 


days, the Egyptians have leit behind 
them monuments of engineering. skill 
that never have been duplicated. These 
ave withstood the wear and tear of 
the ages and the swirling dust and 
ind storms ¢ the desert for 4000 
ears Aut itic, imperious, unbend 
1g, a long line of Pharaohs succeeded 


FIG. 1—THE COKE IS 


TAKEN BY 


DUMPED INTO 
A SKIP BUCKET 








A SET OF 
INTO 


Different Classes of Castings 


each other and sat upon the imperial 
throne of Egypt Each in turn was 
gathered to his fathers, his body em- 
balmed and laid away in one of those 


mighty sepulchers that still stand si 
lently in the valley of the Nile and 
which in all probability will stand i 
silent grandeur until time is no more 

\mong other interesting items 
touched upon in the Book of Exodus 
we learn that brick making was prac 
ticed extensively in those days Che 


Israelites performed all the manual la 


bor, while the haughty Egyptians act 
ed as overseers and task masters Che 
clay used was of a sandy nature and 
because of this and also the fact that 
the bricks simply were dried in the 


STEEL HOPPERS 
rHE COKE STORAGE 


701 


4% 


IN A CONCRETE 
BUILDING SHOWN AT 


sun, it was necessary to mix chopped 
straw in the clay batch to give the 
bricks strength Each gang of work 
men had to produce a given quota of 
bricks per day \ second gang was 
employed to gather the straw, chop it 
and furnish the brick makers a con 
stant supply Under these conditions 
apparently the workmen were content- 
ed With a view of oppressing them 
still turther and make their yoke more 
galling, Pharaoh issued an edict that 


in future each gang should furnish its 


own straw and at the same time keep 


1 


up its daily quota of finished bricks. 


Carrying out this ordinance passed 


the bounds of human endurance and 


resistance on the Israelites 


part the 





PIT FROM WHICH IT IS AFTERWARD 


rHE EXTREME LEF1 
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FIG. 2—THE SPIDERS ARE CAST SEPARATELY 
IN PLACE BY BOLTS OR BY CLAMPS 


was the beginning of the end of Egypt 


as a nation Through the imstrumen 
tality of Moses the land _ practically 


was ruimed It was ravished and raid 


ed by a succession of plagues.. Rivers 
that ran blood, frogs, flies and lice, a 
murrain among the cattle, death to the 
firstborn in every household, thunder, 
lightning and hail that destroyed the 
standing grain and a flight of locusts 
that stripped every green and _ living 
thing spared by the storm All this 


culminated in the passage of the Red 


Sea in which Pharaoh, his horses an 





overwhelmed 


und de str ryed. 


the distinction 
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FIG. 3—A SET OF CORES FOR MAKING 
INTERIOR IS RAMMED 
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lapsed from lack of inherent strength 
is just as plausible as the generally ac- 
cepted story that work was abandoned 
on account of a lack of uniformity of 
language among the workmen. 

The first great innovation in the brick 
making trade took place when it was 
discovered that the bricks could be dried 
or burned with fire. When treated in 
this manner, they were rendered practi 
cally indestructible and capable of sup 
porting enormous weights It is only 
natural that this process should have 
been invented and practiced in Europea 
countries where fuel was plentiful ' 

The second great improvement in th 
manner of producing bricks is of com 
paratively recent origin and consists of 
a power driven apparatus which turns 
out 100,000 bricks a day. It is esti- 
mated that approximately 8000 
plants in the United States and Canada 
are equipped wholly or in part with 
modern clay working machinery while 
the remaining 4000 plants depend almost 
altogether on hand labor. The immense 
volume of castings required to equip 
these various clay working plants and 
afterward to keep them in repair is re 
sponsible for the erection ol several 
foundries which specialize in that par 


ticular line 
Castings for Clay Working Plants 


One of the largest foundries in th 
country devoted to the manufacture ot 
castings entering into the machinery and 
appliances employed in clay working 
plants is that of the Hadfeld-Penfield 
Steel Co., Bucyrus, O. This plant which 
formerly was known as the American 
Clay Machinery Co., operated a second 
plant at Willoughby, 


company has become affiliated with the 


) Recently the 


famous English steel firm of Hadfield’s, 
Ltd., acquiring the American right to 
use the alloy steels developed in Eng 
land. During the war the firm made a 
diversified line of castings in addition 
to its regular product. These included 
machine tools and gasoline locomotives 
The latter are built in three sizes and 
have been retained as a regular part o 
the company’s product. These locomo- 
tives are used for a variety of pur 
poses, but a considerable number are em 
ployed in and around clay pits and for 
that reason may properly be classed as 
pieces of clay working machinery. 

The foundry building is located on 
plot of land comprising 22 acres owned 
by the company and situated about a 
mile distant from the remainder of tl 
plant comprising the machine shop 
erecting shop, boiler shop, offices, etc 
The main bay of the foundry is 55 
x 780 feet. The two side bays are not 
continuous, that is they are divided by 


partitions at various foints; but they 
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FIG. 4—FOLLOW BOARD, SPECIAL CUT 


THROUGH 


end of the building 
these is 40 feet 
wide and the other is 30 feet. 

The 40-foot bay, taking them in order, 


extend from one 


to the other. One of 


houses. the extensive 
side floor 


smaller castings, a 


power plant, an 


devoted to molding all the 
wash and_ locker 


room, the foundry superintendent’s of- 
fice and a well equipped laboratory. The 
bay on the opposite side of the building 
flask re- 


room, an- 


is occupied: by a pattern and 


pair shop, casting cleaning 


nealing ovens, cupolas, converters, the 


core making department and finally at 


the end of the building a space set 


apart for preparing the steel foundry 


facing sand 


The foundry is designed and equipped 


for the production of both iron and 


steel castings. The iron is melted in 
three cupolas made by the Whiting 
Corp., Harvey, Ill., and the steel is 


made in two 2-ton bessemer converters 


supplied by the same company. Two of 


the cupolas are lined to 38 inches in- 





FIG. § 
BLOWER FURNISHES AIR FOR THE 


THE CENTER 


THREE CUPOLAS ARE EMPLOYED FOR 
rWO VESSELS WHICH ARE 


IS 


LASK AND PATTERN FOR 


THE DIE IN THI 
side diameter and the third is lined t 


36 inches The smaller cupola is em 


ployed almost exclusively in melting iron 
for the converters. 
Air for the formerly was 


been 


cupolas 
supplied by two fans. These have 


turbine blower made. by 
Electric Co., 


driven 


replaced by a 


the General Schenectady, 
N. Y., and 


motor made by 
the tw« 


by a 50-horsepowe1 
the same company. Since 
converters are never used at the 
same time, one No. 5 blower made by 


the P. H. & F. M 


ville, Ind., and 


Roots Co., Conners- 


driven by a 75-horse- 


power General Electric motor supplies 


all the air The blower is attached to 


a main pipe having two branches, one 


leading to each vessel Each branch is 


provided with a shut off gate so that 


the air may be diverted to either one o 
the converter vessels. 

The general arrangement of the vard 
in the 


shown in Fig. 1. The 


vicinity of the cupola house is 


illustration 


rather deceiving inasmuch as it conveys 


MELTING THE IRON FOR THE 


THE MELTERS OFFICE AND 


END OF THE PUG 


USED ALTERNATELY 
OBSERVATION 


MOLDING THI AUGUR WHICH PUSHES THE CLAY 
MIit.l 
the impression that the clined railway 
starting about the center of the extreme 
right passes close to the end of the 


house. \s a matter of fact 


1 
cupola 


there is a roadway between the track 
and the end of the building approxi 
mately 20 feet wide Che inclined rail 


way terminates over an open hopper or 
which discharges into the con 
shown at A, Fig. 1 The 


coke cars are run up this 


crete basin 
incline and 
dumped into a 


the contents series ol 


steel hoppers suspended inside the con 
crete basin Kach hopper is provided 
with a gate which may be raised o1 
lowered allowing the contents to flow 
into a small car attached to a cable 
which carries the coke up a second in- 


cline and discharges it into the coke 


storage building shown at the extreme 


left of the illustrat: 

Both beehive and byproduct coke are 
used for melting the iron \n excep 
tionally high grad oke, low in sul- 
phur, being employed for use in the 


ONE 


CONVERTERS FIG. 6 
STRUCTURE IN 


BESSEMER 
THE SMALI 
STATION 








FIG. 7—THE DOORS FORM INTEGRAI 

rHE STEEL CASTINGS IN 

cupola which melts the iron that later 

is transformed into steel in the con- 
verters 

The yarious uses to which the dif- 

erent castings entering into clay ma 


make it 


chinery are subjected necessary 
to pour them from different grades ol 
iron Some of the wearing parts ar¢ 
poured from hard white iron; others 
merely have certain suriaces chilled; 
others again must be extreme! strong 
and hard vet machineable and still others 
come within the category known as or 
dina machinet castings 

\pproximatel OO pounds coke are 
used fe i ed the meite using his 
discretion r th point and basing his 
decisi I tiie ilit 1 1 to 
melt t d also up the size and 
hap leces OL pig ind 

rap to be employed Che iron chars 
Veragt Z000 pounds each; uit this 
n an arbitrary quantity and jrequentl 

varied when only a comparative 

mal amount is needed Ot a specia 
harge Phe cok rath works out 
bout 1 to 8 and with a blast pressut 
( 15! n it stated that the « 
pola mett it the ite ¢ 7 to inl ho 
Th flexi achieved i the meity 
department and also the gratifying re 
sults obtained are due in a great meas 
ure to the supervision « he depart 
ment | 1 practical man vide and 
varied experience in the melting of iron 
and stec] 

lhe hard, white iron always is melted 
first followed by other charges acc ling 
o their relative hardness Mixtures for 
x tvpical lass ( castings follow 

(1) litres which are the outside part 
of the wheels which come into direct 
contact with the material in the grinding 
pans are poured rom a white iron 
mixture made up of 80 per cent white 
pig iron and 20 per cent return hard 
gates and risers 

(2) Large blocks requiring little or 


no machining, wheels inside the tires. 
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PARTS OF THE CARS WHICH CONVEY 

rO THE ANNEALING OVENS 

etc., are made from an all scrap mixture 
to which a suflicient quantity of ferro- 
silicon and ferromanganese are added to 
show approximately 1.85 per cent silicon 
and 0.55 per cent manganese in_ the 
finished casting 


(3) Hard iron for chilled 


castings, 


augurs, etc., developing a tensile strength 


of 22,000 pounds per square inch and 
showing al analvsis oO 1.30 pet cent 
silicon and 0.70 per cent manganese 
mac 1D »t U p cent No. 2 oundry 
pig irot 10 po ent essemer  stet 
scrap nd 20 y™ misc lane Ss ShHOp 
crap Phes elative proportions a 
Many | le ( ill a t ai th ‘ l 
reql i any given isting 
(4 + ste I rears the nea 
" ca iY t} Kyiv 1 the puy 
‘ ind = developing tensile 
strength ot 33,000 pounds per square 
in i t ile analysts 1.00 
to ‘ ¢ ent s md UU te 
0.70 r cent manyanese is mad Ip 
Ol ent N 2 indry pig iron, 20 
per t esseme steel] scrap and 0 
per ent shop ap As 1 the cast 
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relative proportions may vary from time 
to time depending on the weight of the 
casting or on the thickness of metal 
section 

(5) Screens set in the bottom of th 


made of 


the 


grinding pans must be 


to withstand abrasion 


Che 


strong iron 


of gritty material. usual mixture 


contains 40 per cent No foundry pig 
iron, 20 per cent bessemer steel scrap, 
20 per cent hard-iron gates and runners 
and 20 per cent car wheel rims. 

(6) Internal combustion engine cy! 
inders are made from a mixture con 


prising 25 per cent charcoal iron 


No. 1 


17 per cent No. 2 foundry pig iron, 10 
per cent car wheel centers, 23 per cent 
bessemer steel scrap, 25 per cent good 


machinery scrap. In addition to 
5 pounds of 80 
and 3 
ferrosilicon are 
charge of 2000 


These 


foregoing, per cent fet 


romanganese pounds of 50 pet 
cent added to each 
pounds of tron in. the 


cupola cylinders shovy 


lowing average analysis Silicon, 1.46 
per cent, manganese, 0.00 per cent, sul 
phur, 0.116 per cent and phosphorus, 
0.44 per cent. 
Converter Practi 

\ typical charge for the 36-in 
pola serving the bessemer converter is 
made up of 1200 pounds of low pho 
phorus pig iron, 300 pounds of. steel 
heads and gates and 500 p inds e¢ 
tube ends This mixture will ha an 
approximate silicon content of 2.00 p 
cent in the ladle before it is poured int 
the converter vesse Lhe vessel has a 
capacity of 4000 pounds and _ there é 
it i necessary t tap into the ladle 
several t ies | a late he ecessa 
amount Phe rdle Ss me ted " 
truck operating on a nat e track 
which terminates in a floor scale W he 

the melter’s op mn a suffici quan- 


ot metal 1s in 





FIG. & A SMALI 
EMPLOYED FOR 


TRANSFER TRUCK 
CONVEYING 
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FLASKS 
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TRACK IS 
AND AND OUT OF 


NDRY 
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ditional metal then is added until the 
proper amount is in the ladle. The 
ladle then is picked up by one of the 
cranes and the iron poured into the con- 
verter vessel. 

While one heat is blowing the ladle 
is filling for the following heat. It 
rarely is necessary to weigh the ladle 
a second time [The mark left around 
inside the lining by the first ladle full 
is taken as a guide for subsequent op 
erations. After the steel is blown, it is 
taken away from the converter in a tea- 
pot ladle and poured into the waiting 
molds 

\ limited number of molds are made 

green sand but the greater number are 
made in- dry sand. \ hard © steel 
with carbon 0.50 to 0.70 per cent, sili- 
con, 0.25 per cent, sulphur, 0.045 per 
cent, phosphorus, 0.021 per cent and 
manganese, 0.86 per cent is employed 
for making tires, wearing plates, etc 
The ordinary run of castings are made 
from a steel of the following approxt- 
Carbon, 0.18 per cent; 
sulphur, 0.060 


per cent; phosphorus, 0.021 per cent and 


mate analysis: 


silicon, 0.23 per cent; 


manganese 0.78 per cent. 

The main bay of the foundry is di- 
vided into three fairly well defined seg- 
regated areas; namely, the casting clean- 
ing department, the iron molding de- 
partment and the steel molding depart- 
ment. The entire bay is spanned by 4 
electric traveling cranes, three having a 
capacity of 5 tons each, made by Pawl- 
Milwaukee, 


and the fourth with a lifting capacity 


ing & Harnischfeger Co.. 


f 20 tons. 
Extensive Cleaning Room 


Part of the main floor used as a 
cleaning room is shown in Fig. 10. The 
large castings are chipped with  pneu- 
matic chisels and ground with portable 
pneumatic and electric grinders. Swing- 


Ing grinders located close to the columns 





IG. 9—THESE SCREENS, MADE OF A SPECIAL GRADE OF 


POURED THROUGH A ROW OF POP 
AT EACH END 
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FIG. 1 THE LARGE CASTINGS BOTH TRON AND STEEI ARE CLEANED AT ON} 
END OF THE MAIN BAY THE SMALLER CASTINGS ARE CLEANED IN ONI 


OF THE SIDE 


in the background also are employed for 


the same purpose. Several tumbling 
barrels and a sandblast chamber, made 
by the 


Md., complete the equipment in the clean- 


Pangborn Corp., Hagerstown, 
ing room. The part of one of the side 
bays immediately adjoining the main 
cleaning room is utilized for cleaning 
the small castings. 

From the limits of the cleaning room 
down to and including the space in 
iront of the cupolas, the entire main 
bay and a considerable part of one of 
the side bays is devoted altogether to 
making the molds for and pouring the 
iron castings. <A _ large jolt, rollover 
machine with a table 40 x 58 inches and 
another plain jolt machine with a table 
60 x 72 inches both made by the Her- 
mann Pneumatic Machine Co.,  Pitts- 
burgh, are employed in the main hay 
for making many of the large molds 
machines made by the 


Molding Machine’ _Co., 


Chicago, are emploved on the side floo: 


1 wo smaller 
International 
in the same _ capacity. However, the 


yreater part of the work both on _ the 





HARD IRON, ARE 


GATES IN THE BOTTOM OF A BASIN 
OF THE COPE 


BAYS ADJOINING 


crane and side floor is rammed either 
by hand or by pneumatic rammers. 

\s a manuiacturer of clay and sand 
mixing machinery it is only natural to 
find that the company has equipped its 
own shop liberally with mixing equip- 
ment and it is said that the remarkably 
smooth skin on the castings produced 
in the foundry is due as much to the 
manner in which the sand is prepared 
as it is to the quality of the sand and 
the skill of the workmen. 


All the sand, whether intended for 
facing or cores is dried in one of the 
The different 


component parts are then placed in one 


ovens before it is mixed. 


of the several grinding pans provided 
for the purpose where the mixture is 


thoroughly blended 


Vixing the Sand 


After the sand has been ground it is 
wet down either with water in the case 
of facing sand or with oil or some 
other form of liquid binder in the case 


of core sand and then shoveled into a 


revolving paddle tyv[x I mixel made 
by the Blystone Manufacturing Co 
Cambridge Springs, Pa. From the mix 


er it passes through a riddle and is then 
ready for usé¢ \ special pan 9 feet in 
diameter is provided r mixing the 
ganister lining tor the converters yp 


ical sand mixtures 


(1) Gy Sand 
ings. Old moldings sand, pat . Zanes- 
ville sand, 2 parts; Sandusky sand, 1 
part sea il, 1 pa 

(2) Gree nd j eel cast 
mgs Old molding sand parts; silica 
sand, 5 parts; clay, 1 part wet down with 
liquid core binder diluted in water 

(3) Average cores. Old cores, parts; 
sharp sand, 1 part,; Zanesville sand, 2 


parts; Sandusky sand, parts; dry core 
binder, 1/3 part; wet with clay wash 
(4) Small cores, 


Sharp sand, 11 buckets; 


Ck res etc. 


Zanesville sand, 





796 
2 buckets; 1 gallon of core oil made by 
the Werner G. Smith Co., Cleveland. 

(5) Small cores for steel castings. 
Silica sand, 4 buckets; sharp sand, 4 
buckets; rosin, % bucket; Zanesville 
sand, 4 buckets. 

6) Large cores for steel castings. Sili- 
ca sand, 10 parts; clay, 1 part; silica 
flour, 2 parts; wet with liquid core 
binder. 

(7) Facing sand for steel castings. 
Old molding sand, 10 parts; silica sand, 

parts; clay, 1 part; wet down with 
liquid core binder. The same mix- 
ture is employed for making cover cores 
and other cores of the same _ general 
character. 

[wo annealing ovens, shown in Fig 
7, are used for annealing the steel 
casting These are fired at the back 
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on the bed and the inside filled and 
rammed full of green sand. The frame 
is then removed and the four cores 
assembled around the body of green 
sand It will be noted that several 
small lugs are attached to the sides of 
the cores. These small cores. cut 
through the thickness of metal and 
furnish holes for bolting the cross 
bars if the flask is to be used as a 
cope A small round core iu the 
flange under the point marked B in the 
illustration leaves the necessary pin 
hole while a second core in the flange 


under the point marked C leaves a slot 
the full width of the 
ings at D and D are the runners. 


flange. The open- 


After 


the cores are assembled, a frame in 


the shape of a large drag is placed 
them and the intervening 


around space 





FIG, 1 SPECIAL ARBORS ATTACHED TO THE TOP OF THE COPE ARE EMPLOYED 
FOR SUPPORTING THE HANGING BODY OF SAND 
FIG. 11—COPE FOR A FRAME SIMILAR TO THE ONE SHOWN AT P 
with soft coal. Three large drying filled with sand and rammed to hold 
ovens each 914 x 12 x 20 feet are pto- them position 
vided for drying the molds in which The round flask shown in Fig. 2 is 
the steel castings are made. made in a somewhat similar manner 
Che flasks used in the steel casting rhe spider in the center is cast se] 
end of the foundry all are made of arately and may be attached to the 
cast steel and the joints. are machined ng | 1 few bolts or clamped to 
to insure accura¢ lo compensate the top flange by the flat pads which 
for the distortion in these flasks, due extend out over the top flange i a 
to going into and out of the oven so ring pattern is available, the inside 
often, one or two of the pin holes in t the mold 1s rammed in green sand 
the e is made the shape of a long d the exterior formed in cores as 
extending t the eda ot the case of the rectangular flas c 
the One “h ri h the flanes ribed : preceding paragrap! | 
the cope and drag correspond and t event that no ring patter is 
help to | te the parts accurately vailable the exterior set of core 15 
The re es in the drag flange ible then a set of plan eg 
hold the ! 1 definite positi ent core s set up against the on 
t the slots the cope lugs adju the insid ter which the open space 
the eives irre ective of whethe the in the enter Is ran med full of green 
flasks are distorted or not sand \ large ring is lowere into 
Che ual methe for making these place around the exterior set of cores 
flasks is t lay off a level sand bed d the the space between the cores 
ind then assemble a set of cores simi 1 the ring filled with sand and 
lar to those shown in Fig. 3 In 1 med 
the instance shown, a rectangular frame One f the advantages of this style 
the required shape and size is laid flask is that it ca ye converted 
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into a cope or drag at will, a_ fea- 
ture that is appreciated by those who 
find it necessary to build several large 
drags on top of each other for ex- 


ceptionally high patterns. Where many 
large risers are necessary on a casting, 


this style of flask facilitates the shak- 


ing out operation. It is only neces- 
sary to loosen the bolts or clamps 
and the ring can be removed leaving 
the spider in place among the risers 


risers. all 


the 


easier to 


With 
around, it is 
the 


free access to 


much remove 


spider after the ring has _ been 


taken away. 


One room, located in a leanto 


the 
and 


core 
converters, 
the steel 


at the right of serves 
the 


prov ided 


both iron molders 
It is 


small 


large and a 
coke 


with oil 


with a 
fired 


shelf-oven, 


with and 
fired 


from 


core oven 
with a 
\ track 


oven 


also 
the large 
floor 


foundry is 


extending 
the 


main 


across core room and 
the 
employed to 
the 


picked up by one of the electric travel- 


the 
the 
where 


into bay of 


convey large cores 


from oven to they can be 


ing cranes. A monorail extending from 


end to end of the core room is equip- 


ped with a small hoist made by the 
Euclid Crane & Hoist Co., Euclid, 
©, which enables the coremakers to 


handle cores weighing several hundred 


The 


in the main 


large cores are made 


bay of the 


pounds. 
foundry and 
are loaded directly on the cars by one 
of the 

\ large room, adequately lighted 
heated, fitted up 


ofi 


traveling cranes 
and 
the 


has been close to 


laboratory as a wash and 
the 


addition to a double 


ce and 


ocker for workmen In 


room 
row of wash 


Wls supplied with hot and cold wa 


ter extending down the center of the 


several shower baths are pro 


floor. 


ided. 


(Ciose to the wash room yn the 
outside, a depressed track shown in 
Fig. 8 enters the foundry The truck 
operating on this track is employed 
for carrying flasks in and out of the 


shop and also for conveying patterns 
from the foundry to the pattern stor- 
age which is located several hundred 
vards away 

The power house is situated in part 
of the side bay opposite the annealing 


shown in 


ovens 


the boiler is utilized for heating the 
building and also for operating a di 
rect steam driven cross compound 
Laidlaw air compressor with cvlinders 
10 x 17 and 15 x 9% x 12 inches. Othe; 
equipment includes a 200-kilowatt, Ger 


-_ . a 7 
Electric, generator for 


a 200-kilowatt, West 


eral rotary 


crane service and 


inghouse turbo-generator which is held 
is a spare | le tri power < supplic 1 
wr tin tie 











Heat Treatment Improves Castings 


Tensile Tests of Unannealed, Air Cooled and Water Quenched Steel Castings Do 
Not Disclose Marked Difference in Strength but Impact Tests Show 
Water Quenched Product Excels the Others 


BY MARTIN M. ROCK 


ONSIDERING the abundant are used, the temperature being gaged anriealed. The heat treatment, con- 
literature on the subject of by the eye. sisted of heating the steel for a peri- 
heat treating steel, it is sur- Authorities have recognized that an Od of 4 hours at 1650 degrees Fahr. 


i 


prising that so few references jmprovement in the quality of cast and quickly cooling it either in air or 
are made to steel castings. Probably the tee! could be obtained by proper heat water and subsequently drawing for 
tact that the great majority of articles on treatment. It now is well understood 2 to 3 hours at 1220 to 1250 degrees 
heat treatment deals with forged or rolled that cast steel must undergo a more Fahr. The annealing treatment con- 


material is due to the prevalent belief . , 
‘ f vigorous preliminary heating than sisted of heating for 4 hours at 1650 


in many quarters that a certain treat- , , i > ' : 
y 4 : forged steel, in order to break up the Cegrees Fahr., cooling in the furnac 


ment for mechanically worked materi- ‘ae 7 ; 
original coarse crystalline’ structure, The first tests were to determine 


al will give equally satisfactory re- ome é ‘ 
which in the case of forged metal has the tensile strength of cast steel 


sults on cast steel of similar com- 
been broken up by the mechanical treated as follows: Unannealed, an- 


position, or that cast steel does not - 
treatment. Instead of heating to a nealed, air cooled and drawn, and 


respond to heat treating except to 


: : ; temperature slightly above the AC, water quenched and drawn In most 
the simplest forms of annealing, Many 


point during a short period, as in the cases steel from the same heat was 


steel castings made today are used in 5 . - : : cs aoe te , 
- case Or torging, it is necessary to given two different treatments Some 


the unannealed condition and where 


; . : heat cast steel to a higher tempera- samples from heats Nos. 2503, 2554. and 
annealing is done it usually consists , . . ‘ cal ; 
_ : ture and allow it to soak for a con- 26000 were unannealed while others were 
of heating to a temperature above : é in “ane. caien 
' sal a ; siderable time, depending upon the size annealed; 2378, 2518, 2577, and 2611, un- 
the critical range, soaking at that tem- ; : : 7 . 
g g t of the casting After the steel has amnealed and water quenched; and 2644, 


perature and cooling slowly in furnace ' a4 “MEF a, , , . 
. been normalized the heat treatment 056, <66/, and 2676 annealed and air 


The temperature to which the cast- may be the same as for forgings. cooled. Direct comparison can be made 
ings are heated and the length of the r4 number of tests made by the Geo. from Table I as to the effect of the 
soaking period vary in different found- }¥. Smith Steel Casting Co., Milwau- treatments. 
ries there being no standard prac- kee, on sideblow converter steel, con- The tensile tests do not indicate a 
tice. In many shops no pyrometers firm the idea that heat treated cast marked difference between the various 


———— steel is superior to the annealed and treatments. Annealed steel is shown 
The author is metallurgist, The Geo. H. 














Smith Steel Casting Co., Milwaukee that annealed is superior to the un- to have a greater ductility and some- 
Table | 
Tensile T C Steel Casti 
. N . » ~ bye) c ~ ‘ 
Tensile Tests on Common Stee astings 
NOT ANNEALED s Reduc- 
Reduc- ; ; Man Yield Tensile Elongation tion in 
Man Yield Tensile Elongation tion in Heat No. Carbon ganese Pp int strength 2 in area 
Heat No. Carbon ganese point strength 2 in. area 2554-3 .24 77 45,000 73.250 31.0 46.9 
° ss > 77 ™< =2'9¢ . 
H 21 58 42,750 71,000 28.0 40.5 <: 4-4 <4 77 41,750 73,75 ) 31 0 49.2 
3-1 28 92 70.000 79,500 20.0 23.0 2606-2 21 71 ry ee 70,000 31.5 51.2 
ct ay “es Soyo forgo testa. 2600331244009 70.000 338514 
3-2 2 ‘88 45,500 81,750 19.0 19.9 tae @ e+ 62 40.800 69° 580 30'S 52.0 
1 .24 64 41,000 75,750 22.0 24.9 2656.1 rth “60 Pry th 69,551 ¥ 
2 .24 64 44,000 75,750 22.5 24.1 2 ty ) 43,600 74° 7s 
1 24 77 41,000 75,000 21.0 21.3 oo Se é tT te+-+4 £4,050 28 47.5 
2 24 77 44,500 76,750 16.0 15.9 £00/-1 <6 < 41,700 71,9 44.0 
1 22 71 47,000 77,000 21.5 29.1 2007-2 24 A 42,90 71, ? 43.5 
2 22 71 49,000 76,500 28.0 38.8 2676-1 21 4 42,530 71,8 24 29.0 
“} 21 71 43,000 70,500 27 35.4 <0/0-« od 8 43,500 1,7 . 42.0 
21 65 42,000 70,50 22.5 23 _ — a - 
2 21 65 41,250 69,500 22.5 23.4 Average .. .2 1 43,319 3,4 29 43.9 
. . - - -— - WATER QUENCHED AND DRAWN 
Average 24 68 46,288 75,4( 22.1 25.8 2378-3 28 92 60,500 ),2 44.9 
STRAIGHT ANNEAL €218-3 <4 64 46,75 75, 1.0 $5.8 
1969-c 23 83 45,500 28.( 42.5 oes =. os ryt Jee 3 31.5 57.5 
1969-H 23 8 22 <4.9 ly rr 79 ys va : 56.3 
2005-¢ 25 75 2 46.9 3611.3 6e 65 ty / » ) > > 
2005-H 25 - 3 47.4 <01) 5 Zi 69 48, 10,4 56 ) 
2005-HS 25 75 28.5 42.5 2611-4 21 65 46,5 72,5 29 539 
2048-HC 24 66 2 29 48.6 on can ‘fn on ; 
2048-HR = .24 66 68,7 3 $1.4 Average : ) 34,429 6,321 30.8 $4.8 
90S2.H 54 >> 73 28.5 39.8 AIR COOLED AND DRAWN 
2052-C 24 77 73,2 27 41.3 2644-3 2 é 40,6 66,9 : 
1714 22 69 73,500 29.5 50.1 2644-4 2 62 42,1 67,95 5 
1714 22 69 74,250 30.! 33.4 2656-3 23 6 43,85 70,8 5 
1714 22 .69 74,000 30 48.1 2656-4 .23 .60 42,650 70,85( 5 
1714 22 69 74,300 30.5 48.6 2667-3 24 71 42,95 68.800 S 64.0 
71 22 69 74,350 32.0 50.0 2667-4 24 71 1,600 68,950 3.5 
1714 22 
1714 22 69 74,700 29.5 42.5 2676-3 21 ss 43,050 68.55 2 i 
2378-2 28 92 A 77,500 29.5 41.9 2676-4 21 58 43,250 69,350 g 40.5 
2503-3 27 88 $1,750 81,000 24.5 33.4 i - Riatehtat 
2503-4 a, .88 49,500 80,500 26.5 35.4 Average 22 63 4 6 69.025 8 51.4 
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had dendritic structures were marked 
when received so that the notches 
Table Il ; 
for testing were cut parallel to the 
° 
Results of Tests on Russell Impact Machine dendrites on some, and perpendicular 
Heat No. 3025: Carbon, 0.26; Silicon, 0.52; Sulphur, 0.065; Phosphorus, 0.068; Manganese, on others. In this way it was hoped 
0.63 . : . 
; Russell notch to determine the influence of the den- 
Specimen Yield Tensile Elongation Reduction bar, impact. drites on the impact resistance. The 
number Heat treatment point strength in2inches of area’ inch, pounds 
3025-1-1 Slow cool 43350 76400 27.0 35 198 bars also represented various heat 
3025-1-2 Slow cool 44950 78100 26.5 40.2 213 - . > « > » in. 
3025.1.3 Waterquenchanddraw 46300 20450 9D 32.0 300 treatments. In this manner the in 
3025-1-4 Waterquenchanddraw 46250 79900 24. 34.0 284 fluence of heat treatment on the im- 
°Flaw pact resistance was shown also. The 
The quench draw treatment increases the notched-bar impact strength over 40 per cent tests were made with a blow of 200 
CHEMICAL ANALYSES AND TENSILE TeEsTS foot-pounds, the readings being the 
Heat 4274: Carbon, 0.18; silicon, 0.44; sulphur, 0.070; and manganese, 0.76 . - . 
2 Ms ten ese respective differences between this to- 
Specimen number Elastic limit Ultimate strength Elongation in 2 inch. Reduction area é ‘ 
4274-1 33000 76500 12 20.2 tal force developed and the force re- 
4274-2 *R850 7R000 2 26.8 3 ° . : L Se = ae 
4274.3 56750 71500 36.8 416 maining in the pendulum after break 
Heat 4296: Carbon 0.24; silicon, 0.41; sulphur, 0.058; and manganese, 0.80. ing the bars. [wo tests were made 
4296-1 36.250 84.000 15 12.6 on each bar and the results are given 
4296-2 35.700 82.750 25 35 ‘ . _ 
4296-3 35.750 500 28 37.6 in Table III The annealing men- 
« 75 75 7 ? ° . ° e 
neta 59.798 St .798 : 42.5 tioned in this table consisted of heat- 
Heat 4333: Carbon, 0.25; silicon, 0.44; sulphur, 0.057; and manganese, 0.82. s f f | t 1650 d 
ae 2 S — 
4333-1 36.250 84.000 15 12.6 ing or our hours a a5 degrees 
4333-2 35.750 82.750 25 35 Fahr., followed by slow cooling in the 
4333-3 35.750 77.500 28 37.6 ’ = 
4333-4 39.750 81.750 27 42.5 furnace. The quenching was done in 
water. 
Little Effect From Dendr-tes 
what lower tensile strength and elastic cent carbon and 0.54 per cent man- aT 
; mS : , The results do not show any striking 
limit than the unannealed. The prin- ganese. Two of the castings were , é 
: ; mae effects of the dendrites on the impact 
cipal advantage of the former treat- made of hot metal at the beginning 7 pe ; 
: 2 : resistance; in fact the specimens with- 
ment is the greater uniformity. Cast of the pour, and the other two of . ir 
¥ out dendrites were inferior to those 
steel which has been air cooled and colder metal later on. The _ hot-cast ‘ 
es hee ap with them. The tests made parallel 
drawn has greater ductility and lower bars had a distinct dendritic macro- fo 
: oe - to the dendrites gave slightly better 
ultimate and elastic limits than the structure, with parallel dendrites run- = ee ee 
: results than those made crosswise, ex- 
annealed material, while the water ning across one side; the cold-cast 2 
é ; cept in the case of the double heat 
quenched product is superior in all bars however showed a more regular 
= ; treated bars where there was no 
these qualities. network macrostructure without den- ; ‘ : 
; difference. The effects of the heat 
Impact tests, however, show the ad- drites. 
, tiff th treatments were more marked, as the 
vantages between the different meth- ; ; : 3 
r The € 1 The bars were notched with a hack- unannealed bars were brittle, and the 
ods of treatment. 1e first notch bar ... ¢ i 
. , saw tor testing on a pendulum ma- double heat treated bars were decided- 
impact tests were made by the Uni- ee : ‘ : 
: : Wi R Nj chine of the izod type. The notches ly tougher than those that were sim- 
versity oO isconsin on a Russell im- mi ¥ ays 
aa were each 3 millimeters deep, and ply annealed. However, no difference 
act machine : ii, . ; , 
pa 28 millimeters from the end of the in effect was shown between air-cool- 
Water Quenching Gives Fine Grain bar. In making a test, the knife- ing and water quenching as the first 
edge on the pendulum broke the ends operation of the double heat treat- 
In these tests only the annealed and ray 
off the bar, and was swung toward the ment, 
water quenched bars’ were tested. aliens : TI ' hich , , be 
— F notened side of it we =6bars) which A number of the bars were >¢ 
Table II gives summary of the test. : s were etched 
Photomicrographs of the bars showed 
a fine grain for the water quenched 
and a coarser grain with some traces Table Ill 
of the original ingotism in the an- Rac , . : ° 
bar Results of Izod Impact Tests to Determine 
neaieda yars 
id e 
: y 6) » c . 
The impact tests on the next series E fie ct of Dendrites 
of bars were made by George F. . 
3 ¢ RBar Casting : Foot pounds 
Comstock, Titanium Alloy Co., Niag- “ys g Heat Direction of dendrites required Average 
pe : - N e‘ature treatment in relation to blow to break results 
ara Falls, N. ¥ The purpose of this 1 Not annealed Parallel ” 5.25 
test was not only to show the different . Not annealed Parallel ... 
: Not annealed Perpendicular 
methods of heat treatment but also 4 Not annealed Perpendicular 
: _ 7 5 Annealed Parallel 2U.UU 
to determine the effect of the dendrites 6 Annealed Parallel 
= 7 I Annealed P ndicular 1 { 
revealed by macroscopic etching Mr g Ar oe esiendienhe 18.00 
' ae wat Air cooled and dra Parallel 24.5 
Comstock s repor Is aS tollows 1 Nir le 1 and dr a Parnes ular 25 0 
[Twenty steel bars machined 10 muil- 1] Quenched and draw Parallel 25.50 
. - 1. Quenched and dra Perpendicular 25.50 
limeters square and about 3 ncnes 1 Not annealed o dendrites 
, 14 Not annealed No dendrites ¢ 
long were used for the impact tests. pel 9 ; Ni, pone oh 9.00 
4 . ) . lL, — . f > ren. 16 Annealed No dendrites 16.00 
[The bars had been cut from the cen 17} Cold Air cached. and deewn Mo dondtaen 
ters of the sides of four special rec- 18 uMeIp pue peyouend)) No dendrites 22.00 
: ; ‘ 19 uMBIP pue payduenf) | No dendrites 
tangular castings from titanium-treated 2 uMeIp puke pejooo sy | No dendrites 21.00 
heat 3322, which contained 0.22 per 











October 15, 1921 THE FOUNDRY 799 


after testing to check the direction of is true of forgings. Large size cast- for magnetic circuits in the electrical 


the dendrites and to make sure that no ings cannot be cooled so rapidly as industry. The heat treatment which 





error had occurred in marking the small ones and therefore the benefit gives the best result will be the on 
sides to be notched. The dendrites derived from the quenching is less. to be used 

were found to extend in the proper Government specifications do not per- All the tests mentioned were of low 

direction in each of the tested bars. mit water quenching of castings ex- carbon steel High carbon steel is 
A third set of bars was sent to the CPt in certain special cases to be auth- more responsive to heat treatment and 
University of Illinois to be tested orized by the inspector This is tO the effect is more marked Alloy cast 


” i re *racl here , , 
on a Charpy machine with a standard avoid the danger of cracking, but there steel heat treated shows most favor- 
} 


Unite] 3S mo reason why castings of medium able physical properties and no doubt 


netch as recommended vy the ! . l 

States bureau of standards. This notch OF small size and simple design can more elaborate heating methods would 
was 0.079 inch deep, and the end of 0 be quenched without danger show better results. The subject is one 
the notch was rounded to 01 inch ra- Benefits derived Irom air cooling that would repay extensive research 











dius with sides at an angle of 45 over straight annealing are sufhcient so work. 
leprees that where water quenching cannot 
} . . 
» employed ai ooling should be , 
The test specimens tested were cut : : : Phe np! mie \ Cincit 
use to avoid the danger of cracking — ee ape ewes — ’ 
from 11 bars of cast steel, three speci sed 5 ‘ 8 ati, manufacture is ore 
, : [The author believes the time is com- ' ao ee P ‘ 
mens being cut from each bar. The | , moved Philade 1 otnece to OUY 
, ing when no steel castings will be used rch. str ethiy | Alley die 
testing machine used was a Charpy ‘5 & i \ treet \ | \ 
. s « . in the unannealed state except those trict manager is in chat 
impact machine of 30 meter-kilograms ; ; —— * -— 
capacity. The results obtained are shown 
1! Table 1\ 
i 
Aa : Table IV | 
Heat Treated Bars Excel 
- 2. eT rar = in , 
Rerarnsite «ant rwn ws e pet > sna aeheel he \ ‘ rIMe 
The tensile tests on these three HU SUIS vu Li mpact i ¢ ees on Una}; PP’ Mac eet 
steels show results similar to those 
. , Energy of 
given in the first series oF _ tests. Speciment from bar rupture 
rye T ked tT is | 1 
The impact tests indicate a decided mae | i 
difference between the various heat 4333-1 Not annealed 4.39 Coarse crystalline 
treatments. The unannealed bars have 6 
1 low impact value while the annealed eaieiiee son 
bars show an average value nearly 72 
al how an aver: alu arly 2 1333-2 Slow ~ . 
per cent higher Che air cooled bars | 5.40 | 
average 100 per nt better than the | 845° 
as ae 3 
annealed, while the water cooled av- | ; Nir | | 
er a 
erage 60 per cent better than air | 14.46 | 
cooled \ discrepancy is apparent be- : 
14.87° 
tween these results and those obtained | 
: f | ; + Wat 3.46 lage 
by Mr. Comstock who found that there 26.12 
was no difference between the air | : 
) d and t water quenched Che | 1.91 
explanatior is to be found in the | 4296 Not anneal +0 Coarse crysta 
: 64 
fact that the vars sent to him were 48 
machined almost to size before heat 2518 
treatment nd were consequently ; C MI 
small The bars sent to the University 6.82 
vf Illinois ere of a large size when 
eat treate 1 lhe small bars cooled 
' ' , ) t M | 
moct < ID the uit is n the . \ ! i i 
° i 
Vat so ft it the results were p ict I t \ 
lly th Same Phe rapidity of cool 15.37° 
ng and not the quenching medium 4296-4 Water 1.16 , 
et i 
, Tr ; : . 8.4 
effects the change The high im- 5 00 
, ' , : 
pact value of the water quenched steel a, 
4 ’ , ; 
ompares favorably with that of heat 
. 4 3 Not ca c ( 
treated forged alloy steels 6 
Conclusions 4 08 
| 
From these tests it is evident that $274 Slow ! 6.19 Mi f ystalline 
14 ‘ 6 ; 
led improvement in the qualit . 
cast steel can be brought about by ‘ 
t 
roper heat treatment, this being 
: 4274 Air 41 Fine 
shown in a more advanced degree by 13.11 | 
nntel 1 » } . 13.74 
notch bar impact tests than by static } 
* . . * 
tests Water quenching of castings is ae | 
' 
liable to cause cracks, especially in *Average value 
t] more intricate designs This also 
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FIG 1—ALUMINA IN ALUMINUM FIG UNSOUND SPOT--UNETCHED FIG 3—-COARSE ALPHA-BETA STRU(¢ 
BRONZI UNETCHED—X 200 DIA x DIA rFURE WITH LAMELLAR BETA 
: ae DIA 

















FIG. 4—SEVEN PER CENT ALUMINUM, FIG. 5—SEVEN PER CENT ALUMINUM, FIG. 6—SEVEN PER CENT ALUMINUM 
1 PER CENT IRON—X ; DIA, + PER CENT IRON—X 20 DIA. 8 PER CENT IRON—X 2 DIA 























FIG 7—SAMI AS FIG + BUT MAGNI FIG SAME AS FIG BUT MAGNI FIG SAME AS FIG 6 BUT MAGNI 
FIED DIA FIED 200 DIA FIED 200 DIA 
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FIG, 1 TEN PER CENT ALUMINUM ] FIG. 11 TEN PER CENT ALUMINUM, 8 FIG. 12—SAME AS FIG. 1 BUT MAGNI 
PER CENT TRON, SAND-CAST, PER CENT IRON X 2 DIA FIED ; DIA 


xX 0 DIA 














Notes on Casting Aluminum Bronze 


Micrographs Illustrate Effects of Different Compositions and Heat 
Treatments on the Structure—Presence of Manganese 


ITHIN the past few years 
aluminum bronze has come 
into prominence as one of 
the most important of the 
nonferrous alloys By aluminum 
bronze is meant those alloys near 
the copper end of the series contain- 
han 12 per cent of aluminum 


ing less 
, 


y, but not necessarily, a small 


t 
1] 


and usual l 
percentage of iron. 

Of all the bronzes these are most like 
steel. Their composition may vary with- 
in wide limits as may their method of 
manufacture and an aluminum bronze 
may be found for almost every purposs. 
They are sensitive to slight variations in 
composition and respond readily to heat 
treatment. They may be used as cast, 
rolled or forged. This article in a gen- 
eral way gives an insight into the 
metallography, physical properties and 
uses of the more important of the 
aluminum bronzes 

Probably the 
which the maker of 


hardest problem with 
bronzes has to 
contend is that of making good castings 
of aluminum _ bronze. For instance, 
the gating of castings of this material 
is entirely different from that of any 
other bronze, as also is the placing 
and size of the risers. In addition, 
the casting temperature is higher 
This tends to the absorption of gases 
and consequently unsound castings full 
of blowholes. Without the use of a 
suitable deoxidizer it is impossible to 
obtain sound castings of aluminum 
bronze. The reasons for this are two- 
fold: First, as already mentioned, the 
The author is metallographist, the Titanium 


Alloy Mfg. Co., Niagara Falls, N. \ 


Tends To Refine the Grain 
BY AUSTIN D. WILSON 
absorption of gases; and second, the for- 


mation of alumina, oxide of aluminum 


or Al:0O:, caused by the oxidization of 


a part of the aluminum which. is in 
the metal 


This oxidation takes place ! adily and 
1e resulting alumina causes the metal 
become thick and 


pasty and to en 
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FIG. 1 COPPER-ALUMINUM EQUILIB 


RIUM DIAGRAM 
trap any particles of foreign matter 
which might otherwise rise to the top 
and be skimmed off Likewise, the 
particles of AlOs remain in the metal 
causing hard spots, which are injurious 
to cutting tools. Fig. 1 shows a group 
of alumina inclusions in a= casting 
which gave trouble in machinery Un 
inclusions 


der the microscope — these 


appear to have a _ bluish-gray center 
Fig. 2 shows a view of an unsound 
spot caused by the absorption of gases. 
These samples were unetched, all other 
micrographs shown in this article were 


etched with FeCl 


Before proceeding further it would 
be well to briefly discuss the diagram 
of thermal equilibrium t copper-alu- 
minum alloys, a portion of which 
shown in Fig. 13 I t ma 

S¢ tnat a per ancl 
aluminum of 8&5 p nt aluminum 
and under ave but o1 constituent, 
alpha, when at tmosph tempera 
ture, if cooled normally It may also 


be seen that alloys of this composition 
] 


solidify as typical solid solutions, sek 


tive freezing taking place In alloys 
of less than 5.5 per cent no _ further 
change occurs, but in alloys of from 


5.5 to 8.5 per cent aluminum a range 
of temperature is passed through in 
which a_ second constituent, beta is 
formed. However, on continued coo! 
ing, this constituent is absorbed and 
the metal is again composed solely o 
alpha. Alloys containing more than 
8.5 per cent aluminum up to 12 per 
cent, which is as high as is necessary 
to be considered here, solidify in a 
much different manner. They have no 
freezing range but solidify instantly on 
dropping below their liquidus, conse 
quently allowing of no selective freez- 
ing. The constituent, beta, thus forme:l 
is unstable and on further normal cool 
ing alpha is precipitated, giving rise 
to a typical duplex structure which is 
stable and is the normal condition for 


a sand-cast bronze f this composition 














FIG 14—SAME AS FIG. 11 BUT MAGNI 
FIED 200 DIA, 





FIG. 15—ELEVEN PER CENT ALUMINUM, 
5 PER CENT IRON—X 20 DIA. 
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FIG. 16—ELEVEN PER CENT ALUMINUM: 
5, IRON; 2, MANGANESE—X 200 
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RIG rEN PER CENT ALUMINUM FIG, 18 AFTER QUENCHING FROM } FIG. 19% HELD FOR 10 SECONDS IN AIR 
PER CENT LRON AFTER OUENCH DEGREES CENT ~ = DEA AND THEN QUENCHED—X 2 DA 
ING FROM DEGREES CENT 

\ DLA 

Howey ling room ten hindrances t \ ik rg rduce ‘ ‘ronze o 
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Table I 


Effects of Iron on Physical Properties 
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FIG. 24—CHILL-CAST—X 20 DIA, 
the case of the 7 and 10-per cent 
aluminum alloys the results obtained 


with contents up to 8 per cent iron are 
although it is not considered 
advisable to attempt to make alloys of 
this type. With more than 4 per cent 


shown 


iron the physical properties are little 
better than with 4 per cent, but the 
casting difficulties aie increased _ tre- 
mendously. It is well to consider 4 


per cent iron as a maximum for alumi- 
num bronze and when ductility is de- 


FIG, 25—DIE-CAST—X 20 DIA 
homogeneity of structure, and a con- 
sideration of the effect of the addi- 


tion of iron on the microstructure of 
aluminum bronze readily explains the 
When added in amounts 
up to 1 per cent the iron is dissolved 
in the alpha solid solution, but when 
quantities much __ greater 
there is an over that 
which the alpha can hold in solution. 


This forms an 
pound 


phenomenon. 


present in 
excess of iron 
iron-rich 
the 


excess com- 


with some of copper and 


sired the aluminum content must not aluminum, and appears under the mi- 
be much over 10 per cent. croscope as a bluish constituent. When 
An inspection of Table 1 will show present in small amounts this constitu- 
that up to 4 per cent iron the in- ent appears in small dots which, as 
crease in iron content is accompanied the iron is increased, become greater 
Table II 
Relation of Microstructure to Physical Properties 

Miers Pounds per sq. in. 
structure Yield Tensile Elongation Reduction Brinell 
in Fig. Treatment point strength in 21n., % ol area, % hardness 
13 As cast 24000 7000 22.1 24.0 100 
17. Quenched from 900° C 65000 105409 1.0 0.0 240 
21 Reheated to 700° C 27000 80000 23.0 21.7 104 
20 Reheated to 500° C. 60000 961100) es Qo } 158 
22 Reheated to 625° ( 45000 91200 12.5 15.0 143 
23 Reheated to 625° C 33000 74006 14.5 17.6 130 
by an increase in both yield point in number and size until well-defined 
and tensile strength, and a correspond- crystallites are seen. This iron-alumi 
ing decrease in ductility. With more num-copper compound naturally freezes 
than 4 per cent iron the yield point first and the particles form nuclei for 
continues to rise but the ultimate’ the beginning of crystallization of the 
strength remains the same. The duc- alpha crystals. Consequently the more 


tility drops sharply. For each increase 


content the increase in 
strength, 
is quite regular. 


with 


in aluminum 


and _ tensile and 
ductility 
number is 


either 


yield 
decrease in 
Che 


each 


point 


raised 
aluminum or 


hardness 
increase in 
Iron. 

tests on the 


the tensile 


ars with low aluminum content it was 


In making 


noted that the surface of the bars con- 


small percentage of iron 


taining a 


roughened considerably under tension 


while those containing a high iron con- 


tent remained smooth. The grains on 
some of the low-iron bars stood out 
markedly in relief 

\ relief effect is always due to in- 


iron present, the more of these centers 
of crystallization, with their resulting 
fineness of grain, are formed. 


The roughness due to strain noticed 


in the bars of low iron content was 


relief in the 
Undoubtedly 
the 
due 


due to the difference in 


individual grains. 
effect 
higher 


large 
the 

bars of 
to the 
not 


same was present in 
content but 
of grain size the effect 
the 
respectively, illus- 
the 

and 8 
iron on a 7-per cent aluminum bronze. 
and 9 the same 
bronzes more highly magnified. Fig. 7 


iron 
hneness 
visible to naked 


was eye. 


Figs. 4, 5 and 6, 
trate the 


of amounts of 1, 4 


effect upon grain size 


per cent 


Figs. 7, 8, show 


FIG 2 FORGED-—X 200 DIA 
shows only alpha solid solution. The 1 
Fig. 8 
shows small particles of the iron com- 
poung and Fig. 9 indicates well-defined 
crystals of it in a groundmass of alpha. 
In a 10 per cent aluminum bronze 
the typical duplex alpha-beta structure 


per cent of iron is in solution. 


is present. The iron does not seem 
to form such distinct crystals as in 
the bronze in which the groundmass 


is all alpha. It occurs mostly as round- 
ed spots or as groups of rounded spot’ 
It has the same the 
size as noted addition, 


effect on grain 


before and, in 


it seems to cause a decided change in 





FIG. 27—SEVEN PER CENT ALUMINUM 
FORGED—X 200 DIA, 

the shape of the alpha crystals. The 

Widmanstatten, or cast structure, is 


broken up and the alpha crystals ap- 


pear of a rounded or irregular shape 
and arranged with no regularity. This 
undoubtedly accounts for the better 
physical properties and more uniform 
fractures of the bars containing iron. 
Little difference in the microstructure 
of the bars containing 4 and 8 per cent 
iron was noticed, although both were 


different from that containing but 1 per 


cent. Figs. 10 and 11 show the differ- 
ence in grain size between bars con- 
taining 1 and 8 per cent iron, respec- 


tively, while Figs. 12 and 14 show the 
same bars at a 
The seen. 
The presence of manganese undoubt- 


higher magnification. 


difference can be plainly 
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edly 


in 


Figs. 
containing 11 per cent aluminum and 
difference being that 


per 
per 


the 


16 


In Fi 


be seen distinctly 


but 


The presence of more beta due to the 
higher aluminum 
noted 

| he 
caused 


clearly 


lo 


} 


series 


same 


cent 


the 


increases the refining of the gra 


1s no manganese and that by Fig. 


contain 


15 a fine net work of alpha can 


microstructure 


indicated and corresponds wit! 


recte l 
c omposition; 


licrostructures and physical prop 
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hardness or strength desired, the high- 
er should the drawing temperature be. 


This tempering is always done by 
heating the piece to the temperature 
desired and then cooling it slowly, 
either in the furnace or in lime. A con- 
sideration of Fig. 13 will show at once 
what this accomplishes. The metal at 
the beginning of the tempering opera- 
tion is entirely in the beta condition 
and remains so during the heating but 
on cooling slowly through the lower 
transformation point the beta is trans- 
formed into its two constituents, al- 
pha and delta, the alpha imparting to 


the metal its ductility and the delta 


strength and hardness. Fig. 20 shows 
a specimen reheated to 500 degrees 
Cent. Little separation of alpha and 
delta has occurred. Fig. 21 shows 


a specimen reheated to 700 degrees 


Cent In this the benefits of the 
quenching have been almost entirely 


lost, large masses of soft ductile alpha 


being indicated 
The proper temperature for reheat- 


ing this class of material is 625 to 


650 degrees Cent It is necessary to 


until it 1s eated uniformly through- 
>> | 
it Fig. 22 shows the microstructur 
esuit Irom this treatment a fine 
} ] triet . ] 
£ i ¢ i-cit i Struct ( rig 6) 
ows ture t 
t ter T ¢ ist y t 
— a — +4 
t ) ~ il T ri) tT cs si) t 
os 
i I \ I ) 
¢ 
4 - ) 
vs &*, 25 l =V i 
) i 11 1 yT 
hi ist and torged, resp 
; : 
tive ey should be mmpared w 
1, ] r 
ig. ] 1 ilsO 1s a micrograph 
a br 10 p t alun 
a + + } 
g Z ‘ ed 5 
t i n Zt 
rit . » th 
x >» ire Ss ( 
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Vetallu f th Common Vetal 
Leonard S. Austin; 615 pages, 534 
x 834 inches; cloth: publishe 
John \\ & Sons . New York 
ind for vy THE Founpry \ 
d, $7 paid 
Eight years having elapsed since the 
eara € tT the I th edition »t 
is volume, w 1 first was published 
1907, the r, who formerly was 
rotessor ¢ llurgy ind yre dress 
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ing in the Michigan School of Mines 
has rewritten the book in its re- 
vised and enlarged form. He points 
out that such radical changes and im- 
provements have been made in the 
metallurgy of the common _ metals 
that it has been necessary to rewrite 
the book in order to bring it into 
accord with modern practice 

In its new form the book continues 
to discuss gold, silver, iron and steel, 
copper, lead and zinc. The book is 
divided into nine parts which are sub- 
divided into a total of 50 chapters 
Part 1 is devoted to general metal- 
lurgy, discussed in 10 chapters; Part 
II covers gold, in nine chapters; Part 
III, silver, five chapters; Part IV, iron 
and steel, two chapters; Part V, cop- 
per, eight chapters; Part VI, lead, 
five chapters; Part VII, zinc, four 
chapters; Part VIII, plant and equip- 
ment and their costs, four chapters; 
and Part IX, the business of metal 
lurgy, three chapters. 

Part IV, devoted to iron and steel, 
embraces iron ores and their smelting, 


in one chapter, and wrought iron and 
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\ cit tne eve ire charge vith 
} 
r ¢ t o} permanent disab c 
maustt ccord gy t , Té 
1 ; 
sued recently by the committee on ¢ im 


ation ot waste in industry of the Amet 
an Engineering council lhe report. 


vhich embodies the results of an investi 


gation im connection with the assay of 
waste m basic industries started by Het 
bert Hoover, gives the total number oi 


industrial blind in the United States as 
15,000, or 13.5 per cent ot the total blind 
population 


Present protective methods, as appli 


in large: plants, are sh wh to have etrect 
ed a great reduction in these injuries 
In the plants of the American Car & 
Foundry Co. a reduction of more than 75 
per cent has been ettected through the 
e ot goggles as a protective device, an 


the management is quoted as saving that 


this percentage would be even higher 

the men wore them more conscientious], 

| a TT : 
xperience has proved the fallacy of the 


theory that in the event of accident gog 


gles further jeopardized the sight 
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CONOMY and service, as es- in THE Founpry of April 15, the mag layout of the unt the desig y 
sential to the transportation nitude of the handling problem in the engineer, I. H. Sacket msulting « 
system of the country, have foundry may be realized gineer, York Mr. Sacket was as 
been strongly emphasized Cheretore in designing a foundry the sisted in solving many of the prob 
during the past few vears by the in kind of furnaces and the equipment to lems which came up in the design of 
creased freight rates and embargoes at be used do not constitute the onl, the foundry by A. T. Willis who came 
the rush of business activity when major problem, but the means for to the American Chain Co. about two 
transportation service Was so necessary conveying the sand, melting stock, years ago to act as foundry superin 
I. very person in the country was made castings and sprue forms probably a1 tendent, having formerly been super 
to realize the importance of the rail even more complex question to b intendent of the malleable iron foundry 
roads to the country bec iuse all classes solved ‘| he new I yundry ot the Tt the General | ect | | ‘ Pa 
were either directly or: indirectly hinan American Chain ( So... New York lo Radical departures iron general 
cially affected However, transporta- cated on the outskirts of York, Pa actice have b ill three 
tior n the roun Irv has not been gen is an exemplificat on o! handling stages ol onvey re ting and an 
erally studied as much as its import- methods, although othe details ha nealing ‘ig t 1 scrap t 
ance leserves Wher it is considered not been neglected i1 the ettort to brought to the meit ‘ lurnac \ " 
t t the productio ) 100 tons of cast- pertect the 1 d 2x svste {) teipner ile is re ire 
gs requires t handling ot approxi contrary the same degree ot thought indled throug t Iding de t 
mately 17.000 tons I materials and has been given to the melting furnaces nent to the hard-ir I th i 
equipment, as shown by Max Sklovsky and annealing ovens and to the general 1 g department . 
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FIG. 2—THE TWO MELTING FURNACES ARE LOCATED IN THE CENTER OF THE MOLDING DEPARTMENT ASTINGS ARE 
CARRIED TO THE CLEANING ROOM ON A TROLLEY SYSTEM WHILE THE SPRUE IS DROPPED DOWN CHUTES 
rO THE LOWER FLOOR 
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FIG. 3—COAL IS FED TO THE 
FURNACE THROUGH THE 
SMALL PIPES SHOWN AT 
THE END OF THE FURNACE 
WHILE AUXILIARY AIR IS 
SUPPLIED THROUGH THE 
LARGER PIPES COMING 
FROM THE FLOOR FIG. 4— 
SLAG WHICH IS SKIMMED 
OFF THE METAL DROPS 
THROUGH A CHUTE INTO A 
BUCKET FIG. 5—ROOM UN- 
DERNEATH THE FURNACES 
SHOWING THE ENDS OF THE 
SLAG CHUTES AT BB 
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light 
with 


cleaning and sorting fod0m by a 
overhead trolley in 
chutes and conveyors 
cure the economy in 
handling. the 
melting furnace so that it drops into a 
chute and is carried out of the way 
of the furnace tenders. In _ the 
nealing semiautomatic 
device 


conjunction 
designed to se- 
maximum of 
skimmed 


Slag is from 


an- 
department a 
for packing the has 
The most step 
is the plan for charging and discharg- 


castings 
been installed. radical 
ing cars packed with pots of castings 
into and out of the annealing ovens. 
All the melting and annealing furnaces 
are heated with powdered coal, as are 
also the boilers. 

To understand the 
the layout of the plant should be un- 


handling system 
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and lunch room and locker rooms for 
men and for women. 

Pig iron and sand are received at 
the opening of the U. The sand is 
dumped from the railroad czar into a 
hopper through a grating. From the 
hopper it is delivered to a 14-inch belt 
conveyor which drops it on a cross 


belt to be carried to the different bins 


on the lower floor. It can be scraped 
from the conveyor to the desired bin 
by a slide scoop. The belt is cleaned 


by a revolving brush as it passes over 
the wheel at the end of the 
The conveyor system was furnished by 
the Webster Mfg. Co., Tiffin, O. The 
bins are formed by sliding boards into 
feet 


conveyor. 


channel beams 5 apart. 


All sand is not delivered to the main 








AMAL N 
FIG. 6—THE TEL- 
PHER CRANE WHICH 
BRINGS IN THE 
STOCK ENTERS 
THROUGH THE 
VESTIBULE SHOWN 
AT THE LEFT 
gis 
_ 
derstood When completed the plant storage bins but when possible sand 
will consist of one main building two is delivered directly from the cars to 
stories high in the shape of a U, and either of two 25-ton capacity daily 
one smaller building located near the’ storage bins at each end of the mold- 
opening of the U. The smaller build- ing floor. In this case the sand drops 
ing will. be used for pulverizing the into the hopper under the railroad track 
coal. :.All foundry work ‘will be per and is carried by the belt conveyor 
formed in the larger building. The which delivers it to either one of two 
two branches of the U will be molding pan conveyors by which it is elevated 
and melting departments At present to one of the daily storage bins. These 
only one of these legs is built. The bins each have five chutes on the side 
other one will be erected when the and the sand is run through any one 
foundry has been operating for a_ of the chutes to a bucket on a con- 
short time. Between these two mold veyor, by raising a gate. These light 
ing departments the stock yard is conveyors which run all through the 
located, and the building at the end, foundry were furnished by the Louden 
joining the two molding departments Machine Co., Fairfield, Iowa Sand 
is used for cleaning and annealing. can thus be delivered to any floor 
It also contains the offices, core room To get sand from the main storage 
and laboratory, as well as a kitchenette a portable conveyor designed by the 
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Chain company is used to deliver it to 
one of the pan conveyors already 
noted. 

The pig iron is unloaded from the 
railroad cars with a magnet carried by 
a crane having an 80-foot span. This 
crane which is of unusual design for 
this class of work was furnished by 
the Shepard Electric Crane & Hoist 
Co., Montour Falls, N. Y The fea 


the crane is that it 


telpher in 


ture of carries a 
which the ope 


rator 1s Sta 


tioned. In making up the heat pig iron 


is dropped into buckets with a magnet 


and carried to a which ex 


the 


platform 


tends between two molding sections 


Here it is weighed Pig iron of dif 
ferent composition is kept in separate 
buckets so that the weight ol the 





charge can be changed _ after the 
charge has been weighed if it eve! 
found desirable to do this lo charge 
the furnace the telpher picks up two 
buckets having a capacity of 5 tons 


each and carries them into the foundry 
through a vestibule and over the fur 
nace to be dumped Fig. 6 shows the 
telpher entering the foundry without 
iny load. To the left may be noted 
the vestibule with the inside doors 
open Doors are on both ends of this 
vestibule \s it enters, the  telpher 
opens the outside loors with the 
curved rail, or radius shown at A 
The doors are held of; until the tel 
pher is through by this bar which ex 
tends along the entire length of both 
sides and around the other end. When 
the telpher gets in the vestibule th 








XOS THE FOUNDRY October 15, 1921 





















clo s 1 ymatica s ind is pee z = 
wves ) ( | ’ 5 pre and oad . & 

Ss the Samne lla is ( mu 

le Cs l | 5 re ents d i 3 

slo 1g tne In ld 5 l 
( i ) ( i 1 the 
1¢ ! s ol 1 Syste ) 

t re s of which it in come 
ve ( 1¢ ) 1¢ ) ices » dump 
ts harge, or can come in tront of 


’ 1 1 re 
either furnace to receive a ladle of tron 





This system of tracks is equipped with 


switches electrically controlled by the 


Ipher operator \ while-light and a 
light signal are at every switch to 
designate whether it is open or closed 


\ portion of the track is clearly im 


dicated in Fig. 2 which shows the two 





20-ton melting furnaces located near 
nter of the molding floor Che 
white towe* around which the track 


shaft for the elevator which 
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FIG. 7—AT THE RIGHT—CARS ARE 
HANDLED IN AND OUT OF THE 
ANNEALING OVENS BY A BASKET 
CRANE FIG. 8—ABOVE—CASTINGS 
ARE BROUGHT TO THE HARD-IRON 
TUMBLING ROOM IN STEEL BOXES 
FIG. 9—BELOW—CHIPPING AND 
GRINDING DEPARTMENT 
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this side of the furnace. On the op- 
posite side are two tapping spouts. 
Another door may be seen on the side 
near the burners. This door is used 
to clean out the firebox in front of 


burners. 

fed to the 
galvanized-iron pipe, portions of 
Fig. 3. It is 


the 

Coal is burners through 
which 
noted at A, 
feed 


compressed air is 


may be pro- 


pelled by screw and a= small 


amount of used to 


prevent it clogging in the pipes. The 
main air supply is brought through 
the large pipes extending vertically 
from the floor. These burners were 
supplied by the Fuller Engineering Co., 
Allentown, Pa., who furnished all the 
powdered coal equipment. 

The. bungs are 31 inches wide and 
built with the © brick which, or 
FIG. 10—THE LABOR- 


ATORY IS COM- 
PLETELY EQUIPPED 
NOTE THE PHYS- 





ICAL TESTING MA- 
CHINE TO THE 

RIGHT 
what is called broken joints. In_ this 
way as many as 8 or 10 brick could 
fall out of a bung in different places 
and the bung would still hold up. The 


holes left by the fallen brick could be 
with the 
heat, thus avoiding the necessity of re- 
heat. Three 
Fig. 3 


stopped clay until end of a 


placing a bung during a 
shown at B, 


the 


of the clamps are 
Thus 
three bungs are shown in place in that 
the 

three 
the 
with the 


used on each end of bung 


end of turnace, as is also indicated 


projecting 
used to lift the 


] \ the looped rods 


above furnace and 


} 
uNgs 


telpher. 
the fur- 


controlled by 


Regulation of the heat in 


nace cannot only be cut- 
ting off one burner, as has been noted, 
but a damper this 
the bridge 


At the bridge wall the side 


is provided for pur- 


pose over wall 


stack 


nearest to 
the 
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that the 
about 


walls are contracted so 
this 
the 


furnace. 


open- 
two- 

the 
made 


only 
the 
which is 


point is 
width of 
The 
of a three-sided angle-iron frame filled 


ing at 
thirds inside of 


damper 


with firebrick is held by counterweighed 
chains extending over pulley wheels on 
over the 
With this 
controlled 
the 
port over the bridge wall can be reg- 


a steel girder as is shown 
furnace to the left in Fig. 3. 
the draft 


heat and the height of 


damper can be 


during the 


ulated as the bridge wall builds up or 


is cut down in time by the flame. 


A waste-heat boiler furnished by 
Babcock & Wilcox, New York, is lo- 
cated at the end of each _ furnace. 


These boilers are three high, so it was 


expected the draft in the stack would not 
been 


be strong enough and a fan has 
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Fig. 5 which shows the space directly 
under the floor between the two fur- 
naces. Two of the piers supporting 
the furnaces may be noted in the brick 
wall to the left. Beyond each wall 
are two more rows of piers The 
angular extensions trom the wall on 
both sides, A, A, are a portion of an 


8-inch reinforced concrete slab set on 


the piers. Over this is a covering of 


sand 4 inches deep on which the cross 
for the 


ties and buckstaves furnace are 


held by a 4-inch layer of concrete. The 
brick work of the furnace is built on 
these cross ties and between the buck- 
staves. The furnace does not touch 
the floor of the molding department, 
the space being filled with loose cin- 
ders. In this way the furnace is en- 
tirely independent of the floor and is 














provided above each. The hot gases 
pass from the furnace to the under 
portion of the boiler, then up through 
the. boiler and are forced by the fan 
into the stack which is connected to 


housing. 
with 


the boiler by a steel-plate 
The 
soot blowers supplied by the 
Co., Detroit. 


are also equipped so they can be heated 


boilers are entirely covered 


Diamond 
Power Specialty They 
with powdered coal when the furnaces 


are not being fired. One of the boilers 


is shown to the extreme right in Fig. 
6, while another view of the boilers 
may be seen behind the stack to the 


right in Fig. 2 


The melting furnaces are not built 


on a solid toundation but on rows of 
piers extending from the ground up 
through the floor below An idea oft 


the foundation can be obtained from 


itself 


a unit by free to expand or to 


contract when it is heated or cooled. 
The two chutes, #, B, Fig. 5 are a 
part of a novel development, the upper 


portion of which is shown clearly in 


Fig. 4. This may be recognized as one 
of the skimming doors previously re- 
ferred to The door is swung on a 
pinion O, and is counterweighed by the 
weight B which is adjusted on the 
bolts, C. When open, as shown in the 
illustration, the heated side of the door 
is away trom the furnaceman and does 
not radiate heat directly against him, 


as would be the case if the door swung 


sideways on a hinge Che pipe on top 


of the door serves to support the skim- 


ming bar. When the slag comes from 
the furnace it falls down the chute 
shown underneath the door and does 
not form a heated mass on the floor 
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FIG. 11—INTERIOR OF ONE Ol 
rround the furnace It drops through 
the spout into a perforated slag bucket 
4 feet wide, 6 feet long and 14 inches 
leep, carried on the overhead track 
ustrated in Fig. 5 The method ot 
handling it from this point will be ex 
Water is sprayed against 
the slag to disintegrate it. The steam 
venerated is drawn from the room by 
suction and the water which falls on 
the floor runs out a drain 


\ pocket just beyond the rear bridge 


Se ae et 


rHE CAR-TYPE ANNEALING OVENS 


wall of each furnace acts as a dust 
collector and is cleaned through the 
5 


two doors shown at C, C, Fig. 5 The 


lean-cut door for the stack may 


oted beyond the post in the same 1 


Designed For Light Castings 


From the furnaces the tron can be 
carried to the molding floors either in 
, j 1 1 > 

hand ladles, in ladles up to 2 tons ca 


pacity on the Louden conveyor, or in 





FIG. 1. rHtk COAL FEED FOR THE ANNEALING OVENS IS SIMILAR TO THAT 


FOR THE MELTING FURNACES 
PIPES AND AUXILIARY AIR 


FEEDING COAI 


THROUGH THE SMALLER 
THROUGH THE LARGER ONES 
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5-ton ladles by the telpher. At pres 
ent it is anticipated that all the work, 
in this section, except the annealing 
When 


the other section of the foundry is 


pots, will be extremely light. 


built heavier castings will be made 
there and the pots will also be cast 
in that department from cupola iron 
The present melting and molding de 
partment which is 120 by 256 feet is 
equipped entirely with squeezer ma 
chines furnished by the Federal Mal- 
leable Co., West Allis, Wis. A total 
of 80 machines have been installed, 
arranged on both sides of the two 
aisles which extend the length of the 
foundry. On each row along the walls 
are 29 machines. The center of the 
foundry between the two gangways is 
partly taken up by the furnaces with 
their equipment and the sand hoppers 
for daily storage so that the two cen 
ter rows of molding machines which 
face each other have one sec 
taining six machines in each row and 


h row 


another with five in ea 
Castings after they are poured 

haken out are laid ; he is] 

sn are al near the aisies 


which are paved with brick, the mold 


ing floors being 





then broken off 
f the chutes which are placed along 
the gangway at the end of each floor 
\ few of these chutes, one of whicl 
is marked B, may be noted in Fig. 6 
Kach chute leads to a h yppel larg 


enough to contain six days’ a 


tron Of sprue trom one floor W he 
sprue is needed it is dropped throug! 
a gate i inv of the hoppers into 
bucket and carried to the stock yard 
yn the rverhead track Here it 5 
ricked up bv the te 1¢ ind ca ed t 
the scales to be weighed 

I iddition to the chutes yr the 
s ilong the g rWays, gratings a 
rovide 1 I tl a sles so tl it sweepings 
i be dropped into them instead o 
eing swept back on the floors Che 
sweepings fall into hoppers and _ art 
arried in buckets on the overhead 


, 
rolley system to the magnetic separa 


tor [Two water connections with con 
rete re servoirs are also locate l along 


each gangway 


stings lransferred on Trolley System 
Castings are throw into buckets 
| f sa 

each oO whnicn las a ipacity oO! tro! 
1200 to 1500 po ls o stings [he 
vagill nn oa ’ ¢} ail 
uucKeTS are trie ( ried Vy tne ro 
ey system into the hard-iron tumb 
g gallery m liately adjacent t 
the molding department Here they 
cal be stored ) i system ot many 
parallel tracks shown in Fig. 8 A 

1 ° . 
network of switches is installed for 


transferring the buckets on the stor- 


Ss 
age tracks. A switches on overhead 


os 
Ss 
4 


trolley Sys controlled by 


and operated chains Also al 
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automatic safety device is provided 
in the form of a pronged fork which 
drops down when the switch is open 
and raises when the switch is closed. 
The hard-iron cleaning gallery is 
equipped with eight tumbling mills 
supplied by the W. W. Sly Co., Cleve- 
land. A 1000-pound electric hoist 
traveling on an I-beam over the 


tumbling barrels serves to remove the 


cover from the barrels and dump the 
the illustrated in 


castings in manner 


Fig. 8. After the castings are tumbled 
the cover is removed and the mill 
turned so the castings fall into a 
chute at the rear. These chutes lead 
into the chipping department where 
the castings are dropped into a bucket 
carried by a trolley. Fig. 9 shows 
at the right a bucket under one of 
the chutes which is open to deliver 
castings. The chute aside of it may 


be seen with the apron gate at the end 


of it closed to prevent casting falling 
on the floor if dumped in the chute 
while a bucket is not under it. The 
bucket carries the castings to one of 


the 28 chipping and grinding benches. 


Castings Held in Hoppers 


Each bench’ eventually will be 
equipped with a small grinding wheel 
and a sheet-steel hopper, two of the 
latter being shown at A, Fig. 9, 
When a casting is chipped and ground 
it is thrown into the hopper on the 
bench at which the chipper is work- 
ing. These hoppers are arranged on 
two sides of a submerged track on 
which a car is operated. This car is 


equipped with a hopper for holding 


packing grit and another for castings, 


besides a scale. The scale car travels 
over another track on which an an- 
nealing car filled with pots is set 
The pots are loaded with castings 
by allowing the grit and castings to 
run from the hoppers on the scale 
car. Valves are provided on _ both 
hoppers and the operator is in such a 
position that he can see the flow of 
castings and grit and regulate them 
with the valves so that they pack 
solid. 

When all the pots on a car are 


filled and luted the car is pulled onto 


a 100-ton basket-type transfer crane 


and carried to the track in front of 
the oven to be charged. This crane 
which travels the full length of the 
annealing room was built by the Shep- 
ard Electric Crane & Hoist Co The 
cars are pulled on and off by means 
of a sliding rack and pinion on the 
crane. 


At present the annealing department 


is equipped with six ovens and space 
has been left for installing four more 
ovens, two of which will hold two in- 


as is the capacity of 


Fig. 11 


stead of one car 


the present ovens gives a 
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view of the inside of one of the ovens. 
The car is pushed in on the two 
tracks shown, by the rack and pinion 
attached to the _ basket The 
groove in the center of has 
been made to the rack 
is below the car to enter the 
Gases from the oven will be prevented 
the 
sides of the 
ll, and by 
the 
right in Fig. 7. 
which is at- 


crane. 
the oven 
allow which 


oven. 


underneath 
the 
A, Fig. 
One oft 
may the 
It is lifted by the crane 
tached to the loops on the top of each 


from penetrating by 


two sand seals on 
shown at 4, 
the 


seen to 


oven, 


sealing door. doors 


be 
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be noted in Fig. 11. In a trial heat 
the temperature under the car did not 
get above 348 degrees Fahr. while the 
oven registered 1650 degrees. The 
iron doors shown on each side of the 
oven are for cleaning the flues. Above 
these may be noted two holes which 
are for the thermocouples of pyrom 
eters. A similar set of holes are 
located in the rear of the oven. Thus 
temperature readings can be recorded 
on both sides at rear and front and 
the heat can be regulated in these four 
sections by dampers controlling flues 
which divide the oven into four heat 





yrs 








FIG. 13—MATERIAL IS BROUGHT TO THE 

THE FUNNEL B WHICH SWINGS 
door and set in the oven, the angles 
on each side fitting in grooves between 
the firebrick and the outside brick, 
which is then filled with sand The 
bottom of the door rests on a sand 
seal on the car. The slot in the mid- 
dle of the door is filled with brick 
which is taken out when the heat is 
cooling to quicken the process. Also 


by the system installed the car can be 


withdrawn before entirely cool and an- 


other car charged, thus’ conserving 
the residual heat in the walls and 
roof of the furnace 

It has been deemed essential to pro- 
vide means to prevent the truck of the 
car becoming too hot. This is ac- 
complished by placing four ventilating 
ducts in the rear of the oven as may 








WATER MILL AND DUMVED THROUGH 
ON COUNTER-WEIGHTED ARMS 

ing zones Then if one corner be 
comes too hot or too ¢ id it can he 


regulated hy 
the flue 
oven 
rhe ding pyrom 
eter instruments supplied by the Brown 


adjusting the 


serving that section of 
. »] . ] | 
tweive double-recor 


Instrument Co., Philadelphia, 


are in 
Stalled in a room behind the ovens 
and the regulating device for each 
oven, similar to that provided for the 
melting furnaces, is stationed directly 
under the pyrometers which serve the 
oven. The coal feed which is similar 
to that of the melting furnaces is lo- 
cated directly behind each oven as in- 
dicated in Fig. 12 
When the car is pulled from the 


Oven it is taken to the unloading track 
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FIG. 14—-THE CAR UNDER THE CINDER 
rO THE ELEVATOR IT 


by the basket crane Here the pots 
are emptied into a separator which 


takes out the grit and dumps it into 


4 
yoxes on the trolley system The 
castings also are dumped into a_ box 
oO the trolley system and when the 
box 1s. filled” the trolley s released 


. | 
ind runs by gravity to an endless 


chain conveyor which elevates it to 
the soft-iron tumbling and _= sorting 
gallery Reaching this rallery the 
trolley iutomatically leaves the con- 


vevor and travels on an inclined track 


to a set of storage tracks similar to 
the ones shown in the hard-iron gal 
lery 
( ngs Dropped Through Fipes 
lwo tumbling barrels and tw 
sand-blast varrels one oO the tilt 
ty pe furnished by the W \\ " 


valler \tte the stings 
t yl | oO sandblasted wy i d 
tributed to the sorting benches 
means of ve trolley system Phe 
be hes are each provided with eight 
pipes | id yr to h yppers 1 1 sh 
ing departme rh ves are 4, 6 
und & diame te ind the nu 
ver of each size Var | ) the d 
rent ber hes { astil 5 ) i single 














MILL IS CARRIED ON A TILTING TRACK 


IS 


SHOWN RESTING ON 

atte! number ire thrown to eacn 
pipe This is made possible becauss 
in the molding room castings trom a 
sing floor or from a= section § are 
thro nto one OX This box 1s 
large enough to hold a charge tor a 
tumbling barrel and the castings from 
each tumbling mill are kept separat 
in the hard-iron cleaning room by 
the n 10d already described Then 


the cast gs are loa led in the innea 
ind ta out and delivered to. the 
cleaning im in such a manner as 
to keep the castings from one. s¢ 
tion of the foundry together In this 
way it is thought that castings of rt 
nore tn ‘ rht patte is will eve re. 
) in sorting ta le the sott ’ 
gallery 
Having eight pipes mM ea rf 
he 28 hes in the soft-tron s Ing 
gallery shipping n eventual 
vill he upped Wit 224 ~ rT 
hoppers storing stings 
mpers res it . ( | lo 
ted rh enough off the ground so 
that shipping ) ¢ ! r€ 
ict 1 nade 1\ tie ) 14 il l 
n des ed cast vs rw l t fl aA 
to the « tainer by ) gate 
| he conta I s the tr ke 1 » the 
s( ile s ind ilter ) vy ed 1 
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directly to the railroad 
car on the siding which is 
to hold 


The core 


transferred 
long enough 
once 


located on the 


tour cars at 
room, 
lower floor, is comparatively small as 
yremakers 


it -is estimated that five « 


will make all the cores normally re- 


molding depart- 


quired tor the present 


men Sand is brought to the mixer 
in buckets on the trolley system An 
overhead track also extends in front 


of the row of coremakers’ benches so 
that 


on the 


sand can be dumped into hoppers 
benches Cores are placed on 


rack s 


and 


plates on directly behind the 


coremakers carried trom there to 


the ovens, of which at present four 


ot the drawer-type furnished by the 
W. W. Sly Co., are installed As 
the cores will be small 


to the 


exceedingly 


it is easy to distribute them 


molders on wheelbarrows built for 
this purpose with = special — springs, 
rving them to the molding floor 





lutos Co l f ca 

Che refuse reclaiming room is er 
esting bor tine vel equipme in 
stalled \s las een po ited ut 
e slag is brought t the wat nil] 

} i tr ley r¢ \ 2 ( | ! 
tegrated with water A view of this 
mill is shown i Fig. 13 However 
the bucket show langineg ) ti 
tr rile 5 ft the tvpe \\ ich S 1s¢ l 
io slag although it serves to lus 
trate the operation of the charging 
equipm When slag is received the 
cove ) he water mil Is removed 
with the ting lever carried on. the 
verhead track and shown at A, Fig 
13 1 account of the leverage one 
man can easily do this although the 
cover wetghs more than 100 pounds 
The funnel, marked B, which swings 
n counterweighted arms is then low- 
ered and the slag dumped through 
The washed dirt th flows into 
bucket shown aside of the mill 


ind the metal is dumped directly into 


i charging bucket placed underneath 
mm a small car The tracks slope so 
that when the car carrying the bucket 


is released it runs out into the stock 


vard and can be carried by the crane 
to the weighing platform 


\side of the water mill may be seen. 


n Fig. 13, a tumbling mill for grinding 
firebrick to optain TICK dust ind 
vitrihed slag to eclaim any metal 
it This was made of 10-inch 
mannels by the Chain company. Thi 
vel ature mnection with this 
mill is the nethod o retting away 
the material after it is crushed The 
rick ) slag to be crushed 1s Caf- 
ed to the mill ) al ove read trol 
ley and umped 'yv means of th 
lain hoist shown 1 Fig. 14 Che 
Car shown unde the ylatform llus- 














7 








October 15, 1921 


method of dumping the 


The operator by means ot 
shown at A, Fig. 14, 


the hydraulic 


trates the 
material. 


the wheel lowers 


elevator and at a cer 


height the track on the elevator 


track under the 


tilts towards the 


barrel which slopes in the same direc 
tion This causes the car to. run 


under the barrel When the car 1s 


filled the elevator is lowered to the 
lowest point by the 
This 


to tilt so that the car 


operator on the 


platform causes the two tracks 


runs onto the 
this 


elevator The car is shown at 


Stage The elevator is then raised t 


carried to 


the platform and the car is 


the magnetic separator furnished by 


the Dings Magneti Separator Co., 
Milwaukee, at the end of the platform 
where iron is separated from the 


crushed slag 


} 


edered Coal 


used for all heat 


ng purposes and a complete pulver 
zing plant has been built \s has 
een State this s l i separate 
muilding located it some distance 


( oal 1S 


into a 


Irom 


dumped off the railroad cars 


mcrete storage ) having a capacity 
7500 tons of yal It is brought 

ym storage to a crusher by a pan 
conveyo ind after b g rushed is 
elevated to i ) vel ¢ drver by 
i ther il convVveyo It 5 fed 
through the drver \ 1 Is set in a 
sioping p SITIO \ shaker Ice l \ 
lust collector it the end of the dryer 
gathers all dus lich s carried to 
the pulverize d coal bin The coal 
which passes through the dryer 1s 

evated to a b yver the pulverizing 
! Vv a pa onveyor At the bot 
m ot th verizing mill the coal 
passes Over an &U-m«¢ sh Ssleve and is 
pumped to the storage bi 

Coal 1s pumped trom the main stor 


parts oT! 


unit in which 


age bin to hoppers in different 


the foundry, each 


powdered coal is used having its in 


dividual storage bin These untts are 


the two melting furnaces, the six 


annealing ovens, the steam boilers, and 
the coal drier An automatic device 
prevents coal being pumped to more 
than one station at a time If an op 
erator wants val 1 a certain bin 
he t leph ) S ) the pow le re 1 ( val 
ant and opens the switch leading to 
that particular ) iny other 
switch on the syste s open the op 
erator at the statio annot begin to 
—a a | 

yUMp, nor " e pump if the switch 
to the bin tor vhich coal has een 
equeste d is not open lhe coal Ss 
suumped by means of a screw teed in 
myunction vith compressed alr 
Scales are provided so the coal in the 
storage hopper can be weighed before 
umping is started and again after the 
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been filled 


le to kee 


daily storage bin has 


this way it is 


possib 


amount ot coal us¢ 


\ complete power station s 
equipped on the first floor of the mai 
building This contains the fans for 
furnishing air to the powdered-coal 
system, boiler feed pumps, and _ both 
low and _ high-pressure turbines. t 
propel the generators \ well has 
been dug to secure water for indus 
trial purposes and the drinking water, 


which is obtained from the city, 
pumped through a coil in the well 


cool it The foundry is heated 


air forced through coils of stean 


all parts in pipes. Ventilation 1s 


cvred in the molding department 
monitor 


latticed 


nicans Oo! the 


4 


uit entirely ) copper! and the 
tilation is regulated by traps 
can be closed to prevent any ven 
tion through the monitor, or can 
complet ly pened to ifford tull 
tilatio 

Raw materials and the product 
this uundry as well is oO ) 
plants ot the Chain company are 
ilyvzed and tested i 1 compl 
equippe d laboratory sho 
10 | ) the rignt Way r¢ SeC 
100,000-pound testing machine ind 
equipment tor carbon mmbustion 
termination Che mati work be 
is in the center of the room and 


hood may be seen igainst the wal 


the left 


monitor 


D 
t 


1 at 


1s 


to 


by 


3 


se 


by 


ven 


iL with Hot li 

\s has been said, locker and yw 
rooms are provided rhes have 
constant ( lat mm of! i eitner 
rr hot During the day the ai 
kept at normal temperature but 
night the temperature is raised 
drying clothes which the workme: 


Individual ] 


shown 


which 


tila 
1 
rt 
ve 
the 
an 
tely 
41 
til 
the 
de 
' 
nen 
+h 
trie 
1 to 
is 
- al 
1,] 
4 , ‘ 
r 
al 
for 


I 


hang up wash bowls an 
showers are provided for the men 
The girls’ wash room is similar to 
that provided for the men except that 
it is much smaller and no_ showers 
have been installed \ rest room also 


is provided for the women Che 





la 


cilities for the women are so much 
smaller than those for the men be 
cause few women are employed, the 
need tor hiring men, wherever pos 
sible, cing accentuated by the com 
plete mechanical handling system 
which reduces the amount of un 
skilled labor necessary to a marked 
degree 

As the plant is a short ways out 
ot the tow few vill go iome for 
lunch but a mmoplete kitchenette ind 
lunch room has been provided, » dis 
tinction being made 1e service to 
office emploves and factory hands 
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Wf , ro ° 
, | Wd 4a Wh > | tt ‘Bal a4 ye 1 Iwas 
wWwovement io Standardize 
1 = 
. - ' ; 
rounary Y M c tl 


manufac 
itl prepared 
for publication in aé_ French trade 
journal stated that up to the present 


a lack or 


exists among the different manufactur 
ers of foundry vibrators The ex 
tent to which this device has een 
adopted in recent years has empha- 


sized the necessity of standardization 
and to that end the Foundry Equip- 
ment Manuacturer’s association has in- 


augurated a movement among the 


various vibrator manufacturers to adopt 


a standard air meter for making tests 


consumed \t 


ent these’ vibrators 


on volume of au pres- 


made by various 


manufacturers ibsolutely no 


possess 


uniformity in design, workmanship or 


material and there is no standard of 


comparison by which to measure the 


amount of work accon plished or the 
volume of compressed air consumed 
Che association also proposes to stand- 
ardize other items including holding- 
down bolt centers, irea ol piston, 
length of stroke and location and area 
oO nlet d exhaust »OTts 
| e tollown table ssuce vy one or! 
the vibrator manufacturers’ indicates 
the averags cons ptior ol om- 
press d alr b vibrators I various 
sizes in use tor 15 seconds 
| ( nsums } 
Air Used 
Siz ( ric Feet 
inch U 52 
x-Ihnen 0.71 
nch 0.80 
l-inch 0.87 
l inch 1.04 


No statistics are available on the to 


tal number of vibrators in use, but a 


conservative estimat would indicate 


that vibrators actuat by compressed 


air were manufacture ind sold to the 


value of $153,000 in the United States 


during the year 1920 Che figures tor 
electric vibrators were not obtainable 
at the time the surve is made 
The average cost to the foundry 

man oO! the SIX most ) i sizes 
was slightly over $10.50, but as the 
smaller S1zes if uses 1« atio 
oO} rahout 3 to 1 > 4 reasonably sate 


to assume that more tl 


ir driven vibrat 


J 
= 


operation in the’ toundries f the 


l'nited States during the year 
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Bill Learns How | 


BY PAT DWYER 


Now REMEMBER 
You 0.0 WALRUS 


“ 
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NE of the movie houses in the idol to appear publicly owing to 

our fair city recently an- the latter’s well known aversion to 

nounced that it had ar- notoriety of any kind, but he would 

ranged for one of the lead- do his best to have him stay for the 
ing fixed, or at least pretty well fixed, entire week and condescend to appear 
stars in the firmament of screendom to twice daily during that time 
appear personally, himself in per- My bump of reverence for the great 
son, at a limited number of per- ones of the earth, including ephemeral 
formances. For a week preceding the movie stars has never been what you 
event the newspapers carried display might call extensively developed and 
advertisements; a reproduction of the ., | experienced no poignant feeling 


hero’s face and the title of his starring 
bill 


reminders 


vehicle appeared on every board 
in the little leaflet 
were placed in the hands of all patrons 
The 


and 


city and 
vast 
the star’s the 
of the population who could not avoid 


reading the 


leaving the theater army ot 


admtrers remainder 
some 
the 


advertisements in 
that 


coming visit was purely accidental and 


shape or other were advised 


had been made possible through a 


circumstances. The 
the 


series ot 


the 


rortuituous 


fact that owners of theate 


contemplated the 
the 


never tor a moment 


ommercial aspect ot proposition, 


nor expected to reap any financial gain 
from the 


fact that 


affair is 


evidenced from the 


neither of these features wer 


touched upon even remotely. 1 do not 
remember the exact wording of these 
various advertisements, but the impres 


sion produced on my mind was to the 
that 


continent mn 


effect our hero flying across the 


his private train de luxe 
and finding 


way 


it necessary to pass through 
our town on 


the had decided to 


linger for a couple of days and give th 


eye-hungry popu 
lace a real treat 
The manager o! 
the theater modest 
ly announced that 
he and the Star 
had been intimate 
for years and real 
ly the affair was to 


a cons derable ex 





tent in the nature 





had | 


when the 


of regret nor any fond hopes 


shattered executive head of 
little 


tion informed me that in 


our mutual co-operative associa 


company with 


her eldest daughter she intended to at 


tend one of the performances and in 
consequence she_ relied upon me to 
keep diligent watch and ward over the 
remainder of the fiock until her re- 
turn. She gave me what I considered 
a totally unnecessary list of directions 
on how to handle the baby in case oi 
emergency, either real or remote and 


added a caustic comment on what she 
was pleased to call my lazy habit of 
forgetting everything in the presencs 
of a pipe and a book 

By yperly directed diplomacy and 
the exercise of a little judicious brib 
ery in the shape of a small coin of 


the realm, small to me, but represent 


ing vast possibilities in the eves of the 


recipient I delegated the care of th 


baby to a young lady who has board 


with me since her first birthday as 


therefore is acquainted with th: 1s 


WAAL 
pe v 








ron Pots Are Made in China 














habits of household 


arranged all the 


and our 


toms 


Having preliminaries 
for a quiet and peaceful evening I set 
tled down with a pipe and a book, but 
had only read a chapter or two when 
Bill stood back 


up against the mantel piece. 


came in and with his 


said he, “I met a fellow to 
that I had 


twenty Away 


“Say, 


day not seen for over 
back in the palmy 
old Walker Works in 


bird and I worked on 


drums 


years. 
days of the 
Cleveland this 
big 
railway 


cable 


left 


the grooved used in 


installations Both of us 


about the same time and although | 
kept track of his movements for a few 
vears I finally lost trace of him | 
have done some of that rolling ston 
stuff in my time, but this fellow today 
made me realize that | could qualify 
at any time as a native son and 
home guard 

tour corners 


“He had been to th 


of the earth and his experiences wert 
as interesting as any of the yarns spur 
by that master hand at story telling, 
Robert Louis Stevenson. Indeed some 
if his references to queer and out- 

ndish places reminded me of Long 


leg and his 


hold of the 


Silver with his single 


parrot 


sitting in the fore 


Hispaniola telling his gang of cut 


throats of wild adventures on the 


Spanish Main, of long and _ perilous 


voyages to Surinam and Malabar and 
Portobello; of the last words of Cap 
tain Flint dying 1 the horrors in 


Savannah ‘Bring the rum aft Darby 


McGraw 


‘This man’s stories were not of so 
blood thirsty a character, a conces 
sion of course to our modern civili 
zation which has developed so many 


more efficient and methods of 


f ?. 


scientinic 


separating the in 


vestor from his 
savings. He dwelt 
principally on 


foundry conditions 


in the _ different 


countries he had 








of a private visit 
He had experi 
enced some. diffi 
culty in persuading THE Ql 


IE 


rT EVENING AT HOME IS DISTURBED 
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BY 


Rene - visited and in jl 
lustration of the 
BIL] point that Amer- 
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ica is not the only place in which re- their duties and saw to it personally that in every foundry one or more of 
trenchment and curtailment is prac- that they had washed the backs of the molders may be relied upon as 
ticed at the present time he told me their necks and behind their ears. He adept wielders of the long bow. his 
of an incident which occurred in a led them into the room and with a_ term also has been modernized and | 
certain foreign plant in which he had final admonition not to spit on their have been given to understand is now 
worked before sailing for home. hands before grasping the silver known as shooting the bull. However 
“The big chief was a shark on handles he lined them up there on the terms are the same and are applied 
efficiency. He had succeeded to power each side. Just as the funeral direc- to a trait of human nature which prob- 
during the fat juicy days of the war tor’s assistant approached to screw ably antedates the stone age. It does 
when costs meant nothing and pro- down the lid the late lamented poked not require a violent effort of imagin- 
duction meant everything. When the his head up through the opening and ation to see a few of those choice old 
lean period succeeding those stirring glared around. His eyes fell on the hairy spirits gathered in a cave of a 
four years arrived, he found that con- six stalwart sons of toil and he wanted rainy afternoon listening to a _ recon 
ditions were reversed and cost was to know who they were and what they teur indulging in a little target prac- 
the predominating factor. He immed- were doing there. The master me- tice, At that time the artist probably 
iately cut his operating force and was chanic explained they were representa- was referred to among his intimates as 
gratified to find mena | the boy with the 
that it was profit- —_—_——_—_——"7T auburn hair who 
able in two ways, handled an_ espe- 
in his payroll and cially vicious sling 
ns . : : 
in his production. ( ) shot. Personally I 
A smaller number nee Now DonT have known many 
of men meant a >“ .-o3oe otherwise estima 
lighter payroll, but YouR HANDS ble men who in- 
he also found that Diva HEAR dulged in the short 
the smaller num- sport in modera- 
ber of men actu- tion,—in fact at 
ated by the fear [5/ times I have been 
which impels the accused,—but nev- 
| . 
iverage man to x er mind that now, 
hold fast to a van fr ney what l wanted 
- , Ss : 
ishing job were : : —— 2 : apes to sayisthat there 
oe SOME JOBS ARE EASIER THAN RAMMING SAND f 
hitting the ball so is a limit to every 
much harder than usual that produc-_ tive of the few remaining workmen in_ thing and I told Bill that irrespective of 
tion was not suffering to any extent. each department: Tim Gallagher from whatever other countries his friend had 
a eo oe the foundry; John McInnis from the visited there was no doubt in my mind 
- °Ss Ss s e e enc¢ - r : ‘ 7 . . 
ged him to continue the policy of lop blast furnace; Sandy McNab from the but that he had lingered for a while 
ige “ e e ( cy - e ° . . 
ring men off from time to sane but open hearth; Paul LeDuc from the rail in the land Ananias and Saphira. 
, . . . 
; : mill; Ole Oleson from the blooming oT os “ uae Je 
before he had reached the ideal condi- 1 iT i ae : " Thank heaven,” said Bill, “when a 
mill and Tony the Greek wop from the as Stee tm , 
tion in which the plant could be oper- ' TI bi : ‘ , , friend of mine tells me a thing I don't 
, bessemer, 1e big man’s face turnec es pee ee eo . 
ated without any men, he developed a purple. ‘Dida't 1 tons lida sda experience the necessity or testing the 
¢ . > « re Te - - ¢ > > - , . P 
case of the pip or some other equally ak Wititeiiiiant ts ee statement with a two-foot rule, a 
. . as p esdqday, e sno ed, 0 cu ic Te > 2 ; a 1- “@ >} > 
dangerous malady and as they say in + 65 y as 8/3 “ microscope or a spring balance, neither 
° : , 1e «operating orce 30 d ver centr ave < , ‘ > > » ace j 
the ancient chronicles, he died and was i ati oe 4 .. ; ! do I have an insane desire to pass it 
gathered to his fathers ay off two of these men, four will be through a fine sieve with the secret 
ample for this job.’ Then he expired pope of catchi » of the co: 
mm ; : atching some of th arse 
[he obsequies were conducted in a in peace o Resid " Ma . 
Paes . ' oe stut esides lave seen sO many 
manner befitting the important posi- “One of the first impressi I re - 
tion held in life by the late lamented satan sane re- queer stunts pulled off in some of the 
} > late lamented, ceived ; . € = . at ee 
d included > other f ceived in the foundry, an impression foundries in this country that I see no 
and included among other features a set that has been confirmed with the yez 
of honorary pallbeare H . : — 1 years reason for doubting a man when he 
— orpaien owever, IN that have elapsed since that time was describes odd and peculiar methods 
deference to an ancient and time hon- : f 
ored custom of the place it was decided practiced in foreign lands 
; OTh i. frie 7 - : , 
to have six work- WAR This friend of mine, among other 
men from the { \ Dune D things told me of the 
plant act : 1] <é ? "ne t manner in which he had 
plant act as pa ( GoovaBye t 
3 —_—) - Se ] ro 18) as 
earers and do the 4 Yes fosong, cel n pots cast in 
China and hat . S 
actual carrying Ger OFF THaT HodE Af 1 and that re mind 
rhe : = I Know a Biro _*\ me I was talking of pots 
1¢ master me THAT HAS THE } 
hanic selected six CHINESE BEAT tne ast time you were 
k : FiFTY ways over to my plac e, 
1uUSK\ specimens . 1 ° 
1 the day ’ but you left before 
ili on tne ais or 
the funeral he ri ) | fairly had started 
1 ? » However | shall 
hearsed then : 
> 
we Ae 
Vve 
~ 
LuG 
é P x 3 : . > 
{ f & ‘ wr ; a a y “\Gcney— 
BILL TRIES TO START SOMETHING BEFORE HE LEAVES 









comment on the Chinese meth- 


od now and perhaps when you have 


more time to spare, I shall say a tew 


subject of pot molding 


ind casting as it is practiced in this 
land of the free and prohibition 

‘It is quite a story in itself of how 
this young American molder, stranded 

San Francisco during the business 
depression of 1904, shipped on a British 
tramp loaded with contraband of wat 
at the Russian port 
t 


spirit ol 


of Vladivostok; of how the 


adventure caused him to desert. the 


vessel the night she docked and ot 
hile hoboing through the 


How- 


gyoing into 


his troubles w 


interior of China for six months 


ever, there is no need oft 


that now for | expect to have the 


pleasure of introducing you to each 


ther one of these days and you will 


get it all at first hand 


‘He lingered for a few days in a vil 


] 


age that boasted ot a blast furnace 


ind foundry, but found that the meth 


ds pursued were radically different 
from those in any occidental commun 


ty [he term blast turnace really 
misleading nasmuch as _ no_ blast 
s employed to melt the iron. Th 
n ¢ found s ta 
) t i the nity ) t 
| 1 designated ) it and melted 
tura dratt mper ot 
le d with te! ite i I 
| | 
t + ( me ) SS eS 
t T ) t ) 
rT? t { 

{ iT | 

em and set \it 
( ) ed rut 
ta c ‘ 

‘ ~ c} is vos iT¢ 
ec t th isiie t ree 
id ifter 1 \ ( \ ) 
turi and prob ( 

( le st) lo i’ ‘ ( i ( 
ron vest Vilizatio 
he foundry nethods 
{ i those emploved ‘ 
gy the iron from the ore The p 
il ye ts ) vl l his pa t 
i ) dry Vel vid ~ i lo 
+ ’ hi 1 the nat lo not 
the No fla \ ( ( 
( cing ice ent 
t fl \ ku | itur il 
t irdens Is Uu 
tead of sand for making the mo 
Che patter s filled with the compou 
d tl flopped upon prepared b 
n i hole n the foundry floor T 
' emaindet ) he hole is ar A ! 
ympound an it the san time ‘ 
nine " it ic] diamete ; 
et 1 the patter t 1¢ ent | 
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several smaller sticks set up at vari 

ous points on the surface to serve as 

vent holes 
‘After the 


per block is removed and if necessary 


compound has set the up 


inside surface Chen 


the pattern is lifted out and the lower 


half of the mold Ss 1 ished and made 
perfectly smooth The mold then 1s 
re-assembled and after the joint has 
been daubed and a few weights set 
on it 1s ready to be poured The 


these molds are 


CXx( eed ne 


produced in 


castings 
\ thin, seldom 


surface is as smooth 


as if they had been polished Che 


material employed for making the 


molds is of a highly refractory char- 


acter and it is possible to use one mold 


many times before it is destroved 


‘The cupola used for melting the 
iron im this little foundry was not 
1 use every day It was made up 
ot two cast-iron rings or cylinders 
each about 2 feet n diameter and 
each about 2 feet high These rings 
vere daubed with clay, dried = and 
kept 1 the ird except 1 the days 
vnet t yecan necessary t I tt i 
eat {) these d s tney rolle | 
to the ) | | lace | re ) 
top ) t rt ) late ered 
+ + } + 

i { ) i cs | 
T fi ( rwe T ey vas ) ) 
| tw vs mn nN ront 
: tule walk es : 
( \ Na 
4] ] 
+ ] 1 
, ved — we 
; ; , ] 
g i ) 
‘ i det ’ th 
< Y ‘ th ton It 
ged ivers as \ il 
‘ . + hut ; 
] ; 
) scr it¢ 
1 ( ( ext mas s 
these te S t} i x 
t T ta ‘ rclw ce 
imo i i d the 
lay legree l 
Haid <t 
ithe . i ) th t] a 
{ ? ? t 
1 
, ) é 1 
‘ ) t . ) | 
‘ n> ile 
R ree 
. i n ( } 
_ e 4 ¢ to . have 
tion working on a sched 
‘ d fe i cert ne nt yt 
1 de ite time Che keep 
ling til the floo s filled 
el they sect ) thie I act ind 
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1 


enough iron in it to 
molds No 


melting Che 


place pour off 


all the attempt is made 


at continuous turnace 
is filled to the top at first but no 
further material is added after the iron 


commences to meit. 


‘The Chinese are not the only r 
ple who work slowly,” I said a 
know some people around here who 
could give any Chinaman who ver 


wore a pig tail a week’s start behind 


| 


let the Celestial win in a 


talking a 


and then 


walk. You started 


ago about the manufacture of cast- 


iron pots in America and here you are 


now lost somewhere in the interior of 


China At the rate you are going the 


only kind of a pot I will be interested 
' 


in by the time you are through will 
be one of those little urns they hand 


you at a crematory 


“If I were on »f those hea 
creature: said Bill who delig 
spearing their victims on the end of 


a long, cruel, pointed and 
might savy 


remark | 


tory attempting to burn you at a flat 


oT. ’ ] ’ 
price would los noney However 
taking everything nto consideratior 
vo nfortunat indit , ‘ 
+ +1 | 
rth sin r , ¢ 
Vis i (! . 
viewed t ) 
] } + + 
he oh sta eficic ' 
esent st ot | 
ted 
r 
j Ys 
\ w 
\ But ( 
- l te ) 
; ] ‘ ‘ 
St < 
] ‘ 
\ S \ { 


i | | 
| ] ly , 
I ). R & | fers nal 
r i] e ‘ 1 " . 1 
1 the Franklin T: 
thy \Vies] ] ‘ kK i 
Philadelp n irt 
ent « his con is I 
the La as T | \\ k | iste! 
a 
| (y Sull is er Dp t d 
to succeed F k D. Moffat ceased 
s | ig I ] New York tt Oo 
\ SG} Cas y  ( 1 
The New York office of the company 
t 200 Fitth avenue 























ritish IK oundrymen Hold Meeting 


Annual Conference at Blackpool Reflects Strength of British Castings Industry 
—Cablegrams Exchanged with America—Much Interest in Problem 
of Making Gray Iron in Electric Furnace 


BY H. COLE ESTEP 


European Manager, THE FouNprRy 


Cook, Rudge & 


Littley, Ltd.., W est section WV th 30] members ntinues the 
The | ] } 


consolidation of its F. J 


URTHER 


meet arg 


already strong position in the Bromwich, near Birmingham 

castings industry of the ing opened Wednesday morning, Sept which the affairs t the institution are 

United Kingdom, coupled with 14, at the Central Library, Black 1dministered \ new branch is being 
ite co-operation pool, with Matthew’ Riddell, the re formed at Bradford Negotiation for 


the inauguration of detin 


American Foundrymen’s associ- t chair An ad ro 


made by ( \\ 


with the iring president, in the 


dress of welcome was 


through 


an exchange of 





ation papers, 
constitute the outstanding features of Callis, J. P.. Mayor of Blackpool, sup he British Cast-l: Research associa 
the eighteenth annual meeting and con ported by Alderman Joseph Heap. Mr. tion which it wa rumenta ryan 
fcrence of the Institution of Britis: Riddell responded briefly for the Insti zing, being represented on the governin 
Foundrymen, which was held at Black tution of British Foundrym« \ mes body of the Resear ' ciation by th 
pool, England, Sept. 14-16. The meeting sags f sympathy was telegraphed wing members, F. J. ( k. M. Rid 
was largely attended and the growing W. Mayer, Dumbarton, S$ und, pas dell, J. Cameron, R. O. Patterso n 
strength of the Institution was evident president, wi was unable to be present Oliver Stubbs Mr ie “ 
roughout the proceedings Officers n account of serious illness lairman of the f e Resear« 
were elected for the ensuing year, and The report i the general coun : ition 
n the new president, Oliver Stubbs, showed a membership of 1620 a n Che ames f ficers. w 
f Joseph Stubbs, Ltd., Manchester, the pared with 1603 st yea The Scottis ere elected at Blac 2 
nstitution will have the ben an accompanying pag Phe 
Hit of the ervn > Re ary ~ ] ct s < 1 
) nie sines ice rt eu ne +} = ’ 
de experience t ( I t nh ects The 
mportant work initiated ul st | } ha | 
retiring president, Matt ( Wooo the 
Riddell, Watson Gow & ¢ ae 
Falkirk, Scotland 1 | r stitut \\ 
ecessors. On t si¢ ‘ 
e papers an ! t FW 
‘ i ( I I ) treet 
' t} \ { v 
pract ( ‘ 
ear trie cre 1 
gram t ited tt , ‘ 
cna f the American | ( ( I ‘ A 
yinen LSSOn ti bv Creorge 1} () , 
K. Elliott, | kenheimer Sth ‘ e] 
Cincinnati thus marking the hai —_ 
commencement of the formal th the , the 
exchange of papers between the ret , \l Riddell 
\merican and British associa } ore tial —— 
tions arranged some time previ vhich appear +} cceed 
usly Mr. Elliott's paper was ing pa \| St mpha 
enthusiastically received, and its sized the « tial t\ vhich 
presentation led to a1 exchange sh ld « ot e tech 
of congratulatory cablegrams nical an d f the 
between the Institution of Brit " ndr , the 
} ted 


ish Foundrvmet ili 











cal Foundrymen’s associati the Instit British 

Phe text ! these mes Foundrvm: ‘ em ‘ “the 

wes S presented on i feeling ‘ tio vhicl 

adjoming page It Vas an OLIV STUBBS ! now I the Air, between 

ounced at the Blackpos Mi Te : = - . employer ind emploves Mr 

neeting that the retur! pa British } ‘ ¢ s ging Stubbs also innounced that 

‘ rect of Joseph Stul Lt ers , 
per ol behalf ot the Insti of textile machinet I es Eng i He < es we the Natior il lror t¢ unders | m 
iad fommiie w } ] t for engit t , 

tution of British Foundryme established family w . 4 , as e - ployers’ federation, of which he 
and business aLility S se the gl Brit ‘ 

vill be presented at the next modern progressive ‘ He is resident of the Na il Ir is president, has voted £20) 
founders Employers’ federat 1 a member f tl incil , 

meeting ot the American the British Cast Tron Reecarch aseociat Ste te . me per year for medals and awards 

T , eT of t} nstitut Mec} ; 1 noir re . umers s 

foundrymen’s association by be he Institu _e Enginec : to be presented through the 

ther technica usiness aT social reat it ns 
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Institution of 


tinguished services to the British foundry 


industry. The Scottish 


awarding gold and silver medals donated 
The 
to hold the 1922 meeting in Birmingham in 
British 


by Past-president Maycr. 


June, in conjunction with the 


exhibition of foundry 


branch its 


entitled 


Sritish Foundrymen tor dis- 


first 


supplies and equip 


Elliott being unable 
“The 


Furnace and Some 


ment, was formally ratified by the Black- 
pool con terence Mr 

tc be present, his paper 

Basic-Hearth Electrical 

Problems of Cast Iron,” w 


.. 2 


Metals, Ltd., London, W. 


as read by 
Robertson, chief engineer, Electro 
C. 2 tee 


paper has already been published in th 


Sept. 15 issue of Tue For 


discussion, which 


esting, will be presented in a later is- 


sue of Tue Founpry. After 


is given an 


points he raised will be 


by the several branches of 


mstitution at their autumn 


was exceedingly 


opportunity to 


The 


inter- 


NDRY 


Mr. 
reply, 


Elliott 


further discussed 


the British 


meetings 


The discussion at the Blackpool meet- 


r was opened by Mr 


Mr. Elliott's 


melting 


paper is a 


iron The 


on 


Ridde 
small 


main 


ll, who said 
textbook 
question 


raised by successive speakers was whether 


under British conditions, 


iron cannot be melted in 


meet any requirements to 


ron should be subjected. 


of obtaining high 


in the cupola was 


sufficiently good 


degrees of 
generally 


} 


the cupola t 


which cast 


The difficulty 


superheat 


also 


decision 


the 


admitted, 





1921-1922 

President 
OLIVER STUBBS 

Joseph Stubbs, Ltd., 
REASON 

Founders & 
Birmingham 


trass 


United 


JEWSON 

Ltd., 

Treasurer 
Fincu 
Gloucester 

General Secretary 

Wituiam G,. Hi 

5s Dp ike 

Members of 


Hobbies, 
Honorary 
t 


street, 
General Council 
Annual Meeting 
E. H 
entrv; J 
Kirkintilloch, 
Carr. A 


CAMERON, Cameron 
Scotland; W H 
port ; HAYES, 
son, Hobbies, Ltd., Dereham; 1 
LAND, Harwood; H 
Halifax J 
Engineering Co., 


ROBINSON, 


Foundry & 





New I. B. F. Officers 


Manchester 
Senior Vice President 
H 


Engine ers, 
Junior Vice President 


Dereham 


LLIN WOR 


London, W 


BrRovueHaALL, Edgwick Foundry, 


Cook, 
London ; 
Hirp, G. Cash & Sons, Portsmouth; H. Jew 


PempBerton, Derby; J. G 
SHAW, 
Sheffield 


Ltd., 


rH 
( 


Elected at 
Cov 
Robertson, 
Stock 
BeN JAMIN 


W. Mark 


Brightside 








ut it was stoutly 


ciently good results could 


without incurring the extra 
duplexing 

John R Hyde Robe 
Ltd., Shefheld, 


‘ 


pointed 


ecualled in 


contended 


rt Hyde 
out 
duplexed castings cited by Mr: 


strength by g 


that suf 


be obtained 


expense ot 


& Sons, 
that the 
Elliott 


od British 


are 


cupola iron, which has a_ transvers« 
trength on the British test bar, 2 x 
l-inch on 36-inch centers. of 3360 pounds, 
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W LINWORTH, SECRETARY 


Hol 


the American round arbitration bar with 


1?-inch centers giving results 20 per cent 


higher than the longer English bar. He 


agreed that strength is a function of 
casting temperature, citing tests on the 
American arbitration bar, which he had 


made, showing a strength of 4032 pounds 
and only 3808 
held 


when poured immediately 


pounds when the metal was seven 


minutes in the ladle 


ms. J 


Engineering Co.. 


Young, Northumberland Marine 


Wallsend-on-Tyne, 


mentioned tests on thousands of arbitra- 


tion bars showing strengths of 3808 
pounds and upwards, adding that 30 per 
cent of his castings contained 0.14 per 
cent or more of sulphur. He defended 
high sulphur saying good castings can 


be made with 0.20 per cent sulphur, and 
the 


sulphur in the world’s scrap pile increas 


doubted if there is much chance of 


ing to dangerous proportions owing to the 


increasing the sulphur in 


0.20 


difficulty in 


castings over per cent even when 


trying to do so deliberately 


Engineering & 
that, 
ilities 


Brightside 
Shette Id. 


J. Shaw, 


pointed out 


Foundry Co., 


admitting the superheating 


poss! 


of the electric furnace, with good cupola 


working one can obtain a_ temperature 
ot enoug t ny isting ind as 
igh as most sand will stand up to 
he possible refining action of the electri 
furnace constitutes its chief claim for 
attention But sulphur reduction and 
deoxidation do not alone account for the 
increases in strength cited by Mr. Elliott 


The alteration of graphitic carbon to 
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’ 


the form also is an important 
factor. 

Prof. E. HH. 
Sheffield, asked 
and use steel, 


Weir, 


steel 


temper 


Desch, 


why 


University of 
not go further 
and J. Arnott, G. & J 
Ltd., Glasgow, said malleable and 


castings being more ductile, cast 


for high-pres 


Cook, 


iron should be prohibited 


Rudge 


sure steam fittings. F. J 

& Littley, Ltd. West Bromwich, point 
ing out that American castings contain 
enly 0.5 per cent phosphorus against 1.0 
per cent in English iron, stated that 
nevertheless the English metal is 


stronger. 
Mr. Riddell 
ing method of 


referred to an_ interest 
getting hotter, and hence 
stronger, iron from the cupola by wet 
ting the coke. He 


the extent of 15 per cent of the weight 


advocated water to 


of the fuel, with a melting ratio of 
168 pounds of coke per ton of 2240 
pounds of charge, without the bed. This 
wetting, he said, concentrates the melt 
ing zone, and by keeping down the 
temperatures in the upper zones prevents 
carbon absorption by the iron passing 


dcwn. Thus more effective fuel reaches 


the melting zone and the total carbon in 
the iron is kept down. Very thin, long 
castings can be produced in this way 
he said. 

Replying to the discussion on behalf 


ef Mr. Elliott, T. D. Robertson pointed 


out that the electric furnace is not a sub 





By Cable 

The following is the text of the 
cablegrams exchanged between the 
Institution of British Foundrymen 
and the American Foundrymen’s as- 
sociation, on the occasion of the 
formal inauguration of the exchange 
of papers, at the Blackpool meeting 
\f the British institution, Sept. 14-16 


Secretar \ 
American Foundrymen’s a 


Chicago, Il 


sociation, 


Behalf officers, council, members assem 
bled annual meeting accept deepest appre 
ciation excellent paper contributed George 
Elliott Advise author Best wishes 


(Signed) Institution British Foundrymer 


(2) 











Oliver Stubbs, president 
Institution of British Foundryme: 
Blackpool, England 
Behalf officers members send greetines 
best wishes successful meeting; may ex 
change inaugurated long continu 
(Signed) 
American Foundrymen’s ass t 
stitute for the cupola but should be used 


where cupola castings will not meet the 


e 8 


specifications, many cases of this _ sort 
arising Also the electric furnace makes 
Pe ssible the us I cheaper raw ma 
terials. Good English cupola iron could 


maintained, 


obtainable being 


pe improved by duplexing, he 


the imcreased strength 


due to high casting temperature rather 


than to 
He 


reduction of sulphur or oxygen 


suggested the possibility ot si} orter 
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electric furnace treatment, say 120 to 
kilowatt hours per ton, current in Shef 
held for instance being 1.15 pence (1.7 
cents) per unit. 

\ C. Faulkner, editor, Found) 
Trade Journal, London, said that gra 
m foundrymen installing electric fur 
naces would have the benefit of all the 
experience, especially as to design and 
onstruction of apparatus, accumulated 
by the steel foundrymen. John R. 
Hyde endorsed the benefits accruing from 
sulphur reduction. J. E. Hurst, Had 
field, near Manchester, said undue im 
portance is attached to the effect of 
iron oxide. Higher temperature, coupled 
with lower total carbon and_= sulphur 
accounts for the admitted superiority 
f electric-furnace gray iron 

Under the general title, “Some Per- 
plexing Foundry Problems”, J. Shaw, 
Brightside Foundry & Engineering Co., 
Shefheld, in the second paper presented 
at the Blackpool meeting raised interest- 


ing metallurgical questions in connectioa 


4 





aracteristics are apparently at varian. 
with the analysis. He mentioned o 
ich iron containing 0.18 per cent silico: 


which was perfectly gray, and mad 
itisfactory machinabl castings Mr 
Shaw's paper was published in PH 


FounprY Sept. 15 


Lhe d scussion open 1 ¢ ord conti 
ersy vetween the so-called practica 
i ind the scientists as to whether pig 
rot conta Ss here ( ilities Vnic 
ffect its charactcristics epen t 
t analysis rh sens Of 
emed t ve tha t ~ nine t gq il 
es which result for instan 1 gray 
ym with bsurd \ silicon " 
ally due to ennit s ( Causes 
ly the methods f ‘nvestigation and 
nalysis at the disposal of metallurgists 


lay do not permit obscure ta rs to he 
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I ontr« 


fully investigated or 


one reason why experience 


uable asset to men charged 


results in the foundry 


ol 
with 





is still a val- 


getting 
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occasionally 
ola oxidat 
n some U 
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t. H. J. 
rom é 
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instrument as th 
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Desch said 
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Watchung, N fe & x. 
and E 


Further abstracts of these 


Moldenke 
Elliott, (¢ 


Paris, France 


incinnati; Ronceray, 
discussions will be published subsequent 
ly 

Shaw 


Mr. 


foundries, 


In concluding the discussion 


said that in properly operated 


the composition of the charges, cupola 


practice, casting temperatures,  test-bar 


molding, etc. are all stabilized, within 
the limits of human accuracy, yet incon- 


They 


believes, to qualities in the 


sistent results sometimes appear. 


1 
are due, aT 
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pig iron resulting from irregular blast- 


furnace operation, especially holding the 
hearth at high 


metal in the temperature 


tor considerable periods of time, these 


temperatures apparently being 


’ +} . + 
sucn as to 


impart qualities not affected by the cupola 
remelting temperatures. 

The 
augurated by 


entertainment program was in- 
a municipal reception held 
by the Blackpool, at the town 
hall, Wednesday afternoon, Sept. 14. The 
the I. B 


evening at the 


mayor of 


ighteenth annual banquet of 
F. took place the same 
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was de 
the 


Palatine hotel. Friday, Sept. 16, 


voted to an all-day excursion to 


naval constructién works of Vickers, 
Ltd., at  Barrow-in-Furness. Luncheon 
was served at the Furness Abbey hotel, 
Joseph Stubbs, Ltd., being the hosts 
Vickers, Ltd., were represented by G. H 


Banister, Commander C. W. Craven, and 
After 


served by 


H. Fender, directors 


inspecting 
the works, tea was 


ers the party returning t 
Blackpool in the 


steamer and chartered cars. 


company, 


evening via 


British Industry Strong and Confident 


with 


N COMMON 


industries, the 


many 


other British 


foundry trade recently has 


passed through a_ strenuous 


when per 


time, through dark days 
spective was for a time blurred and 
the outcome could not. be loreseen 


Through causes almost too numerous 
to name, embracing a number ot tac 

tors over which the industry has 
had no control, the foundry business 
has succeeded from an unprecedented 


period of inflation to a time ot depres 


which has had no parallel in the 


sion 

world’s history. This slump has been 
hard to face; it has been hard to 
fight through; and our business is not 
vet out of the woods but we must not 
lose heart. Rather should we take ad 
vantage of the times to put our 
house in order so that when 
better times come as in the 
cycle of trade conditions is inevitable, 
we shall be able to hold our own 
both at home and abroad | am 
strongly of opinion that both em- 
ployer and employe must get to know 
each other better \lready there is a 
feeling of conciliation in the air. The 
old hereditary antagonism that existed 
is disappearing, and by rubbing shoul 
ders we are obtaining the other man’s 


viewpoint to our mutual advantag: 
After all, what is success worth if it 
is not shared by all those who have 
helped to bring it about? 

The Ouestion of Education 


It will pay us to consider the 


causes 


vhich have kept our industry from 
progressing as we would have wished 
it Do we get the best class of ip- 
prentices, and if not, why? I venture 


to suggest that we have not made our 


and the 
We 


suthcent 


sufficiently at- 

in the 
thought to the 
The 


continuation ot 


foundries trade 


tractive may not past 


have given 
whole 


training of apprentices 


eystem ot the their 


BY OLIVER STUBBS 


+ 


ages o! 14 
considera- 


old 


education rctween the 


and 16 wants very careful 


tion and_ thought. [There is an 


saying, “Catch ‘em young.” When the 
youth is at his most receptive age 
we should see that the nowledge 
which is then imparted to him will 
not only make him a better craftsman 


make 
[ am a great 


ut will broaden his outlook and 


kim a_ better 


citizen. 


believer in the efficient training of 


apprentices, because | fully believe that 


by strict this matter the 


attention to 


ultimate success of the industry will 


result In some cities the education 
authorities have recognized the  wis- 
dom and benefits accruing from the 


promotion of junior technical schools 


where the education of bovs is con- 
tinued between the ages of 14 and 
16. 

In Manchester there are two such 


schools, and the possibility of an ad- 
dition to this number in the near 
futuré The employers have represen- 
tatior on the local committees of 
management. The school work is be- 
ing carried out in a thoroughly prac 
tical manner Visits to local works 
and foundries are arranged for th 
boys | modern plant, loaned by the 
employers is at their disposal for 
study \s I have stated previously, 


it 1s in the receptive years of a boy’s 


life that we should endeavor to 


give 
him the best and most efficient edu- 
cation possible, 

The British Cast Iron Research as- 
sociation, as a result of steps taken 
in 1919, has now been forms and 
incorporated his result must ” eX 


tremely gratifying to all members of 
the stitution of British Foundry 
men, as it was largely owing to the 
interest taken by them in the early 
stages that the Research association 
was tormed. It took a war to bring 


} a4 , - 
about a due realization in the countrv 


research to industry 


Or the value oft 


Prior to the years 1914-1918 the uni 
versities were too academic and wert 
loth to associate themselves with trade 
or industry in any shape or torms 
Today the attitude adopted is a to 
tally different one and the closest as 
sociation now exists between what one 
may term the technical scientist and 
the producer 

The Research association is already 


at work, and is dealing with problem 
ubmitted by foundries who are men 
bers. he following list of researc] 
work will emphasize the importance: 
and utility of the association 


Nature of I 


vestigation 


Research No 
1.—Analysis 


suitable 


and cupola mixtures 


for castings subject to growth 


during service. 


) 


2 \bnormal structures in malle 


able iron  castings—Composition of 
metal and best treatment to overcome 
same. 

3.—The elimination of shrinkage de 
fects in gray-iron castings. 

4—The curing of hard white cores 
in the interior of gray iron castings 
5.—The composition and treatment 


of ganister and other cupola and fur 


nace lining refractories. 

6.—The use of steel and iron turn 
ings im cupola’ charges. 

7.— Investigation concerning com 
position ot stucco and plaster pat- 


terns tor machine molding. 


8.—Molding and facing sand mix 
tures for light castings in green sand 

9.—Molding and facing sand mix 
tures for semisteel castings 


10.— 


steel for light, 


The correct analyses of semi 


medium and heavy cast 


ings The rationale of mixing, charg 

ing, full ratio air supply and casting 

temperature for semisteel work 
11.—Cupola coke analysis and physi 


cal composition as influencing hard 


ness of 


produce 1. 


iron 

















of 


ne 


nix 


ind 


nix 
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12—Preliminary stages in pig iron 


grading problem. 


13—Fundamentals in design of an- 


nealing furnaces for malleable cast- 


ings. 
14.—Internal casting strains .in cast- 
ings and their correction. 


15.—Cast iron of suitable composi- 


tion to resist erosive and corrosive 


action as in centrifugal pumps, valves, 
pipes, etc. 

In the investigation of these prob- 
lems samples of a satisfactory and un- 
satisfactory or defective character are 
being collected. Chemical, niicroscopic, 
physical and heat treatment tests are 


being carried out and a_ thorough 


iuvestigation made. Reports are duly 
issued to members covering the tests 
( irried out 


America in th Forefront 


We should consider the fact that in 
(,reat Britain there are something like 
4-00 foundries and at one time we 


were the largest producers of malle 


le cast iron in the world. Our 


cutput today ot 66,000 tons per annum 


is less than it was some years ago. 
From the foundries of our American 
friends. 1.500.000 tons ot malleable 
iron is turned out per annum, or an 


average of 100 tons per week per 


foundry against our average ot 
week per  found- 
dry Today Ww ire purchasing 


large quantities of pig iron, to say 

amounts of iron and 
from abroad. It be- 
hooves, us, therefore, to give our whole- 
hearted support and assistance to the 


Rritish foundry industry if we are to 


improve conditions and maintain or 
better our position in the world’s mas- 
kets. It is not a question today of the 
lone hand. There must be complete co- 
foundry and 


ope ration in every 


throughout every workshop. 


Census of the Cast Iron 


Pipe Industry 
A preliminary statement of the 1920 
ensus of manufactures with reference 
to the cast-iron pipe industry has been 
prepared by the United States bureau 
of census This consists of a de 
tailed statement of the quantities and 


values ot the 
the year 1919 The accom 


products manutactured 
luring 


panying table showing a comparison 


§ production and values in 1919 with 


those of 1914 indicates a decrease in 
mnage in 1919 compared to 1914 of 


7.3 per cent, with an increase of 86.7 
er cent ' tal value the average ton 
ilue being $69.55 in 1919 and $23.18 
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Determines Properties of 


q a. IW — 
Magnesium Alloys* 


By S. Beckinsale 
Several samples, of German origin, 
of the magnesium alloy known as 


electron have recently been examined, 


and the following brief account of its 


properties may serve to amplify intor 
mation about high 


** The specimens 


lately published 


magnesium alloys 


were in the form of cylindrical rod 


0.3 inch in diameter 


A \\ 
\ B ( 
Copper, per cet 
Zinc, per cent 4.62 4.24 
Magnesium per cent (1 
differe:ce ; Is 7) i " 
Tin, mangahex« ! nil 
Lead, iron, aluminun trace trace 
SPECI GRAVITY 
\ B ( 
| s l i) l ) 


\ B ( 
Exte rs 1 ¢ l i 
rransverse se ) js ) 
I . I s 
Diametcr of  test-piece 0.180 ne} } rat 
i O.64 nel i irea 
\ B ( 
Ultimate trengtl " 
per sq ! ‘ 60 $0) 0 j 
Viel point ! ers 
pounds pre neh O55 ] ea | 6.88 
Elongat or ; ; | 
Specific ter ~ s4 
( VPRESS l ~ ( \ < 
} ete Ol } v 
\ B ( 
Yield } nt } ye 
. e h ! ess 
0.5 per cent with i 1 ( i ] $40 I 
Permanent ct 
length at 
Loads « 1O0 7 
per n ’ ) ‘ 
Loads 44.800 1 s 
per sq uW if 1 
( shing k ! 
square Inch t 
curred by shea ras oro $9.950 ; 840 
All samples showed e jul axial poly 
hedral crystals of a single solid solu 
tion. One end of sample ( which 


had been headed, showed distortion of 


the grains. These were elongated in 


the direction at right angles to the 


axis of the rod 


polished on fine 


Fhe specimens were 


821 


emery paper mpregnated with paral- 


tin wax followed by selvyt, to which 
1 littke metal polish had been applied 
[he specimen, to which a trace of 
polish adhered, was then transferred to 
clean selvyt 

\ satisfactory etching agent was a 
solution of 1 per cent hydrochloric 
acid and 0.5 per cent nitric acid in 
alcohol. 

Machining properties ol the alloys 
were satistactory, and a good finish was 
produced by shaping or turning It 
may be remarked that on account of 


the danger of fire the manufacturers 


issued strict regulations to prevent 


the accumulation of turnings beyond 
a certain amount in the tactories where 


these alloys were machined 


The samples of electron examined 
contained about 95 per cent of mag 
nesium, 4.5 per cent of zinc, and 0.5 
per cent ot coppe hey ere in the 
form of rod, probably extruded at a 
raised temperature; one sample showed 
evidence of having been subjected to 
old heading Phe illovs machined 
vell ind npared ivoraD vith 
iluminum = alloys tensil roperties 

llowance cing id ( nuch 
pwer specih gravity) put the were 

t so duct le 1 ) ) Ss10 

Acquires New Interests 

Negotiations have been virtually com- 
pleted by the American Radiator Co 
for the purchase of a large interest 
in the Fox Furna Co., Elyria, O 
he holdings of Henry Wick _ the 
eaviest stockholder wh has decided t 


retire have been taken over No change 


to be made in the name, product 


1” Organization, except that L. T 


Woodrough has been put in 


charge f 
the company 


The Titanium Alloy Mig. Co., Ni- 
Falls, N. ¥ has 


opened its 


metallo- 


agara 


physical metallurgical and 





*Paper presented t the meeting of the Britis } F | ; 5 ’ 
lutitute of Metals held in Birmingham, Sept. 21 8'aphic laboratories to commercial 
amt 29. 192) ; : : 

x service The physic: labor: > 

** “Magnesium a1 Its Alloys, Engineer, 1919 : P cal aboratories 
vol. exxvii. p. 402 r. Blackwood Murray (Pres comprise a testing department, metal 
dential Address to the Institute of Engineers and : , 

Shipbuilders of Scotland), Metal Industry, 1920, /lographic department, a room for ex 
vol. xvi. p. 512. “The Casting of Electron Metal,” De 1 .s reatil ] 
5 ’ verimenta ei ig an < 
ibid. 1920. vol. x p. 107 “Metallic Mag ] l h at trea re ind 1 small 
nesium,” ibid., 1921, vol. xviii. p. 426 experimental foundry 
& « C ys) ; ao th > Cs . i Dina in ane ’ 
SJunimMmary CTOnce rning le Cast iron Fipe industry 
1919 
SI Value > \ 
Kin tons dollars $ 
= value | 1,902.8 8 ( 
Cast pipe ttings 702 ) $8.5 
(as and wat y i fit gs $4 SU 8.1 
Be ind = sj t 7 4 828 ¢ t 
Flanged pipe 714 
Culvert { 6 $4 é 
Fittings 4 6.808 
Soil and plumbers’ pipe a fittings ' 0) 5 ¢ ¢ 
All other casting 6 1,614 . é 
Al other qgstings. 
Includes stablisl ents rity wage the ! 
P e ‘ ¢ , 19 €, é t 
establis ents ] 14 t the lines 1 ‘ R . 
e t 1 . ot ind §$ 44 espec 











How To Sell the Shop Safety Idea 


Plan Described as Carried Out by Large Company Where a General Joint Committee 
with a Secretary of Safety Controls the Work Through Shop 


Committees Competition Between Departments Fosteréd 


VFR TY ) idapt on \ ( | nimiuittec consist a yy 112 specia arives i 
indust must be sold just »§ heads of the plant, and represent ty ire effective. Thus 
the same . nodity tives the itives holds final a est | ent Siasm ur created 
according to N M Du thority, and is the body to which al yy a no-accident day, r week, and 
(Chemin, secretary t th salety con major questions are referred RR arts showing the progress made 
ttee at the Lyn works of th porting to this committee is the se n reducing accidents from month t 
General Electric Co., in a paper pr retary of safety, who has in charg: nonth 
ented at a meeting of the New Eng the active management of all safety Competition between different depart 
1 Foundrymen’s association recent or! Under his direction are a series nents is an excellent means of creat 
The price isked, according to § shop joint committees, each such img interest. Scattered throughout th 
Mir. DuChemin is the personal effort’ committee controlling a division of a whole plant, in addition to the illumi 
f each employe in the plant The plant known as a shop and including nated boards, small black-boards ar 
prize offered is health, and a sound = approximately 800 workers. These placed containing slogans and notices 
hody The campaign of selling the shops usually contain several differ and usually the number of days which 
idea of safety is much like any cam ent departments and each department a department has been without an a 
paign for selling goods There must has a further joint committee. Under cident Me men take a great inte 
be advertising \ desire on the part the direction of each department joint est in the different slogans which of 
f the purchasers must be created and committee, is an inspector who lists ten are changed daily. Motion pictures 
price must be demanded At the among his duties the inspection of all have been used successfully to add to 
General Electric Co. a satety commit apparatus in the department in ques the eftort of advertising the safety idea 
e plan has been in operation tor tion. The joint committees usually Sometimes the workmen’s wives at 
little ver a year, and during this re composed of three men from the invited to see the films, as it is co 
me the number of accidents result executive forces and three workmen sidered important that the workers 
ng in the loss of time has decreased . ; : families be educated to the idea that 
om nearly eight per hundred men pet Displa — = Fhought the plant management is attempting 
ir to approximately five, or a de I!luminated boards are placed in each to keep the husband from being hurt 
rease of 40 per cent Therefore, the shop These, as Mr. DuChemin says, and that the plant is not, as is so ofte: 
thods have proved successful, and ré the shop windows of the safety supposed i soulless machine wl 
tudy of the organization may be « rganizatior Che displays must at of necessity injures some of its 
benefit to other plants tract attention, and must through the ers 
kirst i definite organizatiol \ messages they contain, gain the co op \t Lyi \mericanization scho 
established This organizatior col eration of employes in the work of are conducted for the employes \t 
t essentially ot joint committe reducing iccidents lust as i amy first his vas carried on inde 
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pendenly of the work, but it has 


salety 
to 
operation between the two departments. 


In 


found 


been found valuable have close co- 


teaching 
to 


English, it is 
to the 
safety informa- 


beginners 


be just as easy use 


slogans and 


to 
material 


safe ty 


tion, as us¢ 


the old primer styl 
In this 


o! 
the 


learn 


reading way 


foreigners not only come _ to 


int cd 
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good English, but safety ideas are 
drilled into them from the start. Grad 
uates of these schools are in many 
cases developing into the best type of 


employes the best mediums 


One ot 
the 


Lynn, a 


for advertising idea is a 


14-page hous 
organ issued every two weeks carries 


least a tull 


Satety 
plant organ. At 


page ot 


satety advertising 


‘ 
i? 
; 
and 
nite 
dan 
‘ 
Ini 
. T¢ 


ine Is ‘ 
rangem I 
irries 
essage, to 
tal tacts 
yr] Cal rt 

il d Part 

organizat 


How and Why in Krass Founding 
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t S ior a itive ng yx vl 

the mold, and s away I ! 


No flux need be used 1 the toy 
f the metal in melting aluminum. Suc! 
ire harmful, especially should the alumi 
num happen to get above its normal 
heat Abandon th 1s f the fluxes 
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By Charles Vickers 
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Up To the Shop To Win 


that vital 
inseparables, 
creeping 
confronts 
many 


It’s 
ITH 
well 
mand, ag 
a new condition 
foundry. Customers for 
tentative inquiries, 
The few contracts 
coming have been allotted the 
of competitive bids. A gray iron 
production job recently was let in an eastern city at 
$66.a ton and the prices offered by foundries in the 
locality from the figure stated to $94. True, 
the successful contender for the work had charged 
off his high priced iron and coke, but had 
of the competing firms. The price contracted may 
have been ruinously low; but the work was taken 
upon the assurance of the superintendent that he 
could so rig the job that he could get a larger 
molding production than hitherto had been found 
possible. The moral is obvious. With parallel con- 
material and labor costs, the foundry 
survive the one which can make two 
where but one found before. 


in the 
and de- 
existence, 


element 
supply 
Into 
every job- 
have put 
price 
forth- 
scrutiny 


demand, 
known 
rain back 
weeks 
backed mainly 
that have 


bing 
forward 
interest 


by 

been 

keenest 
medium-weight 


after 


ranged 


some 
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of 
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ditions 
which 


castings 


is 
Was 
Real Hands Across the Sea 

NE of the most powerful factors underly 
ing the remarkable growth and progress ow! 


the foundry industry in the United States 

during the past thirty years is found in the 
wholesale interchange of technical and trade in 
formation fostered by the American Foundrymen’s 
association and other engineering societies, with 
the continuous co-operation of the business press 
This fact is now appreciated by foundrymen in 
every section of the country. Robinson in Reading, 


Pa., is able to save time and money in solving his 
particular problems because he knows how Williams 
in Detroit has tackled similar difficulties. In an 
even more direct way, if that were possible, this 
constant interchange of information has assisted the 


work scientific investigators and research organi- 


zations, with the result that the whole American 
castings industry has gone ahead with leaps and 
bounds far beyond what could have been accom 


plished in the secretive atmosphere fostered by an 
earlier generation. 
But knowledge recognizes no national boundaries, 
and no one people have a monopoly on useful in 
formation. ‘Therefore to achieve their highest aims 
foundrymen must be internationally informed 
the inauguration of a definite system of in 
terchanging papers between the American and Brit 
ish foundrymen’s associations, descril 


Hlence 


as ved on an 
other page in this issue, marks a new era of great 
promise to the castings industry of the world. The 
foundrymen of both the United States and. the 
U nited Kingdom should receive great practical 
benefits trom this exchange, especially if it is 
ontinued and broadened in scope. These benefits 
need not confined to the business sphere. In 
— concord, peace itself, rests on under 
ding ind in agreeing to exchange papers 
*hni subjects the foundrymen of Great Britai 
yee \merica are contributing directly to a better 
rile ling vetween their two untries | 
learer appreciation of each other’s methods. cl 


eects oroh 


ems i! | dithculties 




















Trade Outlook in the F oundry Industry 


REIGHT rates continue to form an _ ob- 


struction to business against which is di- 


rected the condemnation of all industry. 
Reductions have been made in tariffs on 
agricultural products and the effect has _ been 


marked. A proposed decrease in the rates on sand, 
gravel and stone in Delaware, Pennsylvania, New 
Jersey and parts of Virginia and West Virginia 
is expected Castings manufacturers feel 
the effect of the restrictive rates indirectly, but 
none the less severely. The purchasing agents associa- 
tion of Pittsburgh, through its president who is af- 
filiated with a foundry has registered an ap- 
peal for reduction in freight rates as an aid to bet 
tering industrial conditions. 
Continued evidences are at hand 
that the upturn is continuing. The 
automobile industry continues to 
Strengthens be a factor and while there has 
been no notable change, castings 
orders continue to come from this 


soon, 


Situation 


Pipe foundries also con- 
Needed extensions. 


in building construction. 


tinue to be actively engaged. 
held in abeyance during the war, are bei 
by municipalities as an aid in the unemployment 


Private demand, too, continues in fair vol 


ng pushed 


crisis. 

ume. Operations in cast iron pipe plants are 
substantially above other branches of the indus 
try, ranging in some instances to 70 or 80 per 
cent of capacity. Orders continue to maintain 


a back-log capable of sustaining the present scale 


of operations for about 60 days. Normally 


spring 


demand is noted by the first of the year, so that 
pipe foundries anticipate continued prosperity. 

Manufacturers of sanitary ware, 

radiators and plumbing supplies 

Iron Sales share with the cast iron pipe 

Increase foundries in increasing purchases 

of pig iron. Prices of iron and 

coke are strengthening as_ the 


foundry melt increases. Blast furnace activity, as 














source. Shipments of passenger cars for August indicated by statistics compiled by The Iron Trade 
. : . » amen ope 4 . - : 
showed an im- Review, is gain- 
provement over ing steadily. 
July and regis- Prices of Raw Material for Foundry Use September 
tered a total of CORRECTED TO OCT. 6 showed an im 
72 per cent of Iron Scrap provement over 
: : oT - llev.$14.00 to 14.50 ' 
> . Q? No. 2 Foundry, Valley. ..... $21.00 Heavy melting steel, Valley $14 } tol \u2 + hoth in 
the August, I 20 No. 2 Southern, Birmingham 19.00 Heavy melting steel, | itts 14 1 to + : 
record. Railway No. 2 Foundry, Chicago..... 22.00 Heavy melting steel, Chicago 12.00 to le total production 
- " ‘ No. 2 Foundry, Philadelphia. 21.35 to 22.25 Stove plate, Chicago 14.00 to 14 and lailv rate 
car orders are No. 2 Foundry, Buffalo 19.50 to 21.00 No. 1 cast, Chicago +.50 to 15 a te Gali) Ale 
re ala ae ‘ : Basic, Valley .. ie . 19.00 to 20.00 No. 1 cast, Philadelphia 17.00 to 18 p4 l h ¢ Ot ] 
inc reasing slow Basic, Buffalo 19.00 to 20.00 No. 1 cast, Birmingham 17.00 to 17.54 t t 
ly and_= repairs Malleable, Chicago 22.00 No. 1 cast, Buffalo 12.00 to 12.5 amount of pig 
S . - Malleable, Buffalo 20.00 to 21.00 Qar wheels, iron, Pittsburg! 18.00 to 18.5 ; Bi 
continue to tur t an Car wheels. iron, Chicag 16.00 to 16 Ton produc e\ 
’ oa tr. , oKke Railroad malleable, Ch cago » 0 15 > dut ng Septem 
nish a fait . vol Connellsville foundry coke $4.50 to 4.75 Agricultural mal., Chicago 15.00 to 15.5 , ‘ > ‘ - th ‘ ; 
ume of business Wise county foundry coke §.75 to 6.50 Railroad malleable, Buffalo 14.00 to 14.59 ber was 975,912 
for car castings tons as com 
foundries. In pared with 954,- 


railway cars during the month of Sep 
tember involved 5/90 cars. Orders were placed for 
2560 cars and about 50 locomotives, while track 
work and maintenance castings showed an increase 
over the previous month. A substantial improve- 
ment in the total melt of foundries is noted, particu- 
larly general jobbing shops, stove works and pipe 
plants. Machine tool and heavy gray-iron foundries 
are not so active as those handling light and med- 
ium work. 


quiry for 


The gain in stove foundry 
ation and the increase in activity 
among the radiator and_ furnace 
plants in some measure is due to 
the approach of winter, which has 
driven many purchasers into the 
market and has created a demand from through 
out the country. Buying in these lines up to 
this time has been from hand to mouth and only 
small stocks carried by the manufacturers, 
so that the down the line to the 


foundries is rapid. t d 


oper- 


Seasonal 


Demand 


were 
reaction all 

Manutacturers state that de 
large heating units, 
the summer, many have carried 


reports ol stocks ot 


during 
5 


spite 
prevalent 


; 


less than 25 per cent of the normal supply of as 
sembled heating units or of stock castings Phe 
result has been a prevalence of hurry-up order 
which have multiplied This movement has beet 
assisted in a large measure by a ste uy pick u 


901 tons for the previous month. Further, the num 
ber of stacks in blast increased by 15, bringing the 
total in operation to 84. The output of merchant 
iron for September was 157,391 tons, which com 
pared with the August output of 134,491 tons 
gives a gain of 22,900 tons. The average daily 


production of this grade of pig iron was 5246 
tons, an increase of 908 tons or 21 per cent over 
the August daily average of 4338 tons Pig iron 
salesmen report that many foundries have only 
small yard stocks. Of these, the shops which are 


resuming operations are specifying on c 


mtract or 
buying in advance through the remainder of 


the 


vear. That stocks of all materials have been al 
lowed to reach an exceedingly low point is evi 
dent. A case in point is a valley sheet steel mill 


which during the war maintained a large supply 


of rolls. Within the past few weeks this mill 
ordered a number of rolls from a roll foundry 
and the statement was made that these were the 


first purchased in more than a year. 


Nonferrous prices, 1 on 


New 


York quotations in the Daily Metal 

Nonferrous lyade of Oct. 6, follow: Casting 
Prices pper, 12.50¢ to 12.62! 2c; electroly 

tic copper, 12.75¢ to 12.87 lead 

4.70c; Straits tin, 27.00c to 27.12'4c: 

aluminum, No. 12 alloy, producers’ price, 23.80 
to 24.00e and open market, 14.00e to 16.00c. Zing 


is 4.00c¢, E. St. Louis 








Kquipment Inquiry Proves Elusive 


Volume of Demand Is Growing, but Fails to Keep Pace with Inquiries 
Replacement and Repair Orders Furnish Basis for 


Belief in Early Improvement 





NTERES] In foundry equipment, as eVi- case in point is a foundry in Parkview, near Pittsburgh, 


denced by inquiries from castings shops, 1s tor 


much more active than at any time during were 
‘ps have been taken in connection with its construction 


which the foundations, steel frame, roof and cupola 


completed last May, since which time no further 


the summet Llowever, many manufacturers — ste} 
and salesmen find that this interest is purely academic Consequently orders for additional equipment from this 
and is backed bv no intention of ordering at this  seurce are held up indefinitely. Sellers of small supplies 
time. The volume of repair orders, particularly on witness a steady growth each succeeding month, September 
molding machines and handling equipment indicates  suowing an increase over August, and October promising 


erowing activity aud is generally accepted as evidence i like gain over September Molding machine inquiries 


of trade improvement that may bring orders for new lacking from Pittsburgh and vicinity, but are increas 


machinery New projects are few, but replacements ng from week to week from more distant points. Manu 
and extensions ot foundry equipment to secure more cturers state that a decided improvement has been brought 
economical operation are supply ing a light demand about in the past 30 days; inquiries are more numerous 
ihe Rogers Foundry Co., Detroit has been incor nd orders are in proportion The Herman Pneumati 
porated to produce iron and steel castings. C. O Machine Co. reports increasing inquiries. A heating equi; 
Kkogers., Monroe, Mich., and Alex Hungles, 448 Yal ment manufacturer of the middlewest hich is a larg 
treet, Detroit are incorporators. The Roxbury Steel er of molding machine equipment now is figuring 
(Castings Co. has | urchased the holdings of the Union re installations The Chapman Valve Co., Indian Or: 
Steel Castings Co., Boston and will expand the found- hard, Mass., and the Rensselaer Valve Co., Troy, N. 
ry to handle larger castings ecently purchased a rollover machine and a jar _ strippin 
late machine While Pittsburgh district foundries are is 
bru 5 Inqui tata -_ reasing their pig ircn melts, to date they only have bee: 
A THOUGH ” practically ll sellers i toundr july ble to utilize a portion of their present equipment whic] 
ment im the | st report no mprovement 1 buying l ! t needless tor them to add new Refractory manu 
isst there 1 i. better volume ot mquiry Howevet acturers note an increased demand for cupola linings 
ta { dric ippeal » be shopping around, and \ the demand tor brick from foundries has been f 
{ hich are figuring more seriously d t seem to heavy \ prospective purchaser « foundry equipment 
t to close nmed \s iro I Richards wh s about to erect a $100,000 found: 
roy ‘ yperations at tl tove ) | Nanticoke, P 
( thet s little increase im ro t s Lule 
‘ t that t foundries do t Tee ( head : 
t! irchase No entime t t TT" V1 Iries tend t S eration is < 
there | bee ttle t usines ! by an eas 1 , ~~ e 
‘ dey ) ‘ ‘ P te I National Engineeri Co shipped a Simpso 
t | tood t ( t sed t ‘ e south showing t 
| ke stimates equ ( tl mproves cott irkct Phe Whiting Corp 
ken net t I d No. 9 cupola t Niagara Radiator & | r ( 
() t ther hand mn) rojyect : ) or Nort lla la N \ Phis lder | several upolas 
t c Cone construct! t finds mmpartively mall 
‘ Co dgeport, N. J ' centag quiric verted into orders. Two red 
Te t \not st ) OU per c e br mad las dur { 
th. Cit Steel Ce Hue _. 1 ist t ne the 1 ird movement 
tract has | varded. The H ites. O t this mak i. ntl 
{ ‘ ject at N Vi Cit S ed hye veal I Y stalle vy lad 
eve t thy eX x0 « | ) ( s re \ nb ‘ ‘ 
' ‘ rode ' ( t yr t 1) d Ford yun d S 
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) ( ‘ Se Q Hy, | Pridt ec has sold " re 
¢ iolt oO 7 } t ' 1] Cs | ( 
sthel M yl] t st 
+ | é t th t 
Ay ; e a al . ; ' 
\' - 
t ‘ S 5 Q } ‘ 
1 ( st i ¢ 
, ‘ ; me the t 
ed lot sul lent use at S ft t 
) sers ( 1 ire 
: e | t Cx \\ ( Denver Col 
r ( ( \ ] 9 ited 1 st SS500,000 
8? 

















Comings and Goings of Foundrymen 


RANK P. GILLIGAN, whose 
election as president of the 
American Society. for Steel 


Treating was announced at the 


mvention in Indiana Sept. 19-24, 


OLS 


was the first chairman of the Hartford, 
Conn., section of that society. Mr 
Gilligan is active in a number of other 
technical issociat s and s secretary 


ct the Souther1 | 


ford. Other officers elected for the 


rent year are vice pre 


Forging 


\rrow 
ago and R. J. Allen, Rolls-Royce Co 
f America, Springfield, Mass; ind 
treasurer, J] \ Emmons, Cleveland 
Twist Drill Co.. Cleveland. W. H. Eiser 
man 4600 Prospect ivenu Cleveland 
permanent secretary f th society 
| R. Lem le, presiden It ( te | 


Mi Lain’s 


svstem, Ir Milwaukee sailed for Europ 
Oct ct ike i extended trip 
through Great Britain and the continental 
mit! s irgc casting 
ndustries 
(,eorg H | ! \ las ee 
ited ow e Sterling Wheelbar 
y Milw ke manufacture 
quipmi + F Y ] dad 
é lve ear s been 
—P d rT New York 


vork for th Marion 


Supply 4 


rying on. special 


Machine Foundry & 


Ind., has returned Knoxville, Tenn., 


where he is general rintendent for 


he W. J 


mining, 


Sup 


anutacturer 0! 


t Savage Co, n 
marble, mill 


Mr 


ait 
coal 


equipment. Krieger, who has 


connected with _ the foundry industry 
for the past 15 years, at n time was 
with the Whiting & Calumet Found: 


Co. 


quipment 


M. J. Cavalier, professor of metal 
irgy at the Universit loulous 
has arrived at Columbia university 


New York, t 


French excl 


» America as result r arrange 

ents I! il il i xcnang It pro 
’ 

essors rT eng ine ng a applied 


ienc¢ etween | \merican 
niversities Professor Cavalier, who isa 
idelvy known authority metallurg 
il chemistry, will divid s time dut 
¢ the academ vear among the co 


Hopkins, 


of Technology 


Massachusetts 
the Uni 


Cornell, Johns 


Institute and 
versity ot 


nm. FP 


Pennsylvania 


has resigned his petition 


as general manager of the Buffalo and 
Youngstown, O., plants of the Lumen 
Bearing ( to engage in private prac 


tice in Buffal while remaining on the 





directorat if the Youngstown organ 
ization. Mr. Parrock is a consultant on 
foundry subjects, specializing on de 


He 


Lumen 


sign, mstruction and 


operation, 
' ; ] } +} 


has been connected with he 


Gearing Co., since 1910, having 


previ 


FRANK P. GILLI 


uperintendent of th ste 


ously been [ 


foundry of the 


& Machine ( 


assistant su 


Youngst 


and prior to that time 


department of tl 


Co., Steelton, Pa, now a part of th 
Bethlehem Steel Co 
os , mn 
on fa Oe . sme amnma:nnas 
YQAlecy It ; R407 TT EA ae | 
Ike } ' 
ae . ™ 
ouna!l ; 

Wit 2200 regis l at t st 
Massachusetts State House, Bos the 
tenth annual congres f th Nationa 
~atety l he Iron Se 26 
30 demonstrated « sively that saf 
work occupies a 1 9 ; ' 
ndustry t ighot the country In 
the “A B { sessiot | 1 Tuesda 
fternoon, the fundamental] ements 

mectior \ 1 Satety worl ve 

‘ G t ite lly ’ sey ra pap 





J] F 
ton & Knowles | 


Mass., detailed t 


Tinsley, 2 


rganizat 


ty bureau, Carne 
eld tw mport 
was devoted ir 
and the S¢ nd 
product _ plants 
\. B. Root J 


tne Hunt-Spille: 
Boston, 
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Disseminate Data on 


M chi 


oximately 


1 
rent of the l 


nn Arbor, Mich., appr 


hiversity ol 





was pledged for use in mak- 
ing known the work ot that depart- 
ment About 50 manufacturers at- 
tended the meeting. Since the depart- 


the direction 


f Prof. A. E. White, have been co- 


perating with the industries of the 
state in the study of problems the 
solution of which would result in pub- 
le benefit Considerable work has 
been accomplished already but at the 


recent meeting it was felt that through 


the Jack of advertising funds the re- 
sults were not available and wide 
publication of valuable data was pre 


vented 


Arrester Doubles 


Capacity of Mill 


Dust 


In view of the steadily increasing 


use of enamel on cast iron it is in- 


teresting to note the nee of the 


Washington Iron Works, Los Angeles, 


Cal., in the 


experi 


preparation ot the ma 


terial The accompanying illustration 
shows a 6 x 8&-foot pebble mill con- 
nected to a dust arrester made by the 
W. W. Sly Manufacturing Co., Cleve 
land The dust arrcster is used tor 
exhausting the product from the mill 
and the exhaust fan ‘s driven by a 
variable speed motor. 

At a fan speed of &50 revolutions 
per minute it is claimed that 1000 
pounds of feldspar of 200 mesh and 
finer is collected in the dust arrester 
per hour Feeding the mill continu- 
ously and running the tan at a speed 


of 1500 revolutions per minute, it is 


said, will result in the recovery of a 
ton of feldspar of 60 mesh and _ finer 
every hour Other claims made since 
the installation of the dust arrester 
and exhaust fan are to the effect 
that the capacity of the pebble mill 
has been doubled, it is a dustless 
grindig unit, effects a recovery of 
L100 ‘ the material ind 


product 


a l orm 


ore | . Wentda OW 
Charging Machine Built ’ 


- 


nesearch hhesuits 
ecent meeting of representa- 
higan manutacturers with the 
f the engineers’ research 
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THE MILL IS 


THROUGH 


FED CONTINUOUSLY 
THE END OPENING 
channel frame 


illustration, consists of a 


hung 


beneath an eye-beam runway 

and carrying a cylindrical bucket with 
conical bottom which may be raised 
or lowered Che equipment is oper 
ated by one man, who, in addition to 
controlling the movement of the crane 
operates two motors actuating the 


bucket These are worked s¢ p irately 
or in unison as desired. One motor 
controls the lowering of the conical 


holds the 
load 


Che bucket is 


bottom, while the other 


cylindrical outer shell when the 
discharged 


hold 


and scrap 


is being 


large enough to one complete 
charge of pig iron The 


pig iron is placed in the bucket first 
and the scrap on top, so that when 

















1921 


October 15, 


l. the pig iron will be placed 


( h »k rst, which is a desirable 
condition 
\ ¢ \ ent rrangement tor larg- 
if a cupola with this machi nakes 
use ot a run-way extending out into 
the vard vhere t ig ron and 
scrap 5 DP led ind ilso ver tne 
center of the cupola, with a stop to in- 
sure t the bucket is properly cen 
tered before the load is discharged 
Che operator receives his load mn the 
suckets from the ground or from stor- 
r¢ ins raises t to the proper 


height, carries it over the cupola, 


and then lowers the bucket to within 
three or tour teet of the coke bed be- 
fore the charge is released This does 
not break the coke as much as if the 
charge were dropped from the cupola 


down By 





this method of charging, 
the life of the cupola lining is said 
to be lengthene because the tron is 
not thrown against the brick. 
° 
Obituary 
e 
Henry J. Kinman, manager of the 
leveland plant of the Chicago Pneu- 
matic Too] Co. since 1902, died recently 
it his home Cleveland He was as 
5 ated with Edward N. Hurley in the 
manufacture of air drills and together 
hey tormed the Standard Pneumatic 
Tool Co. in 1898 which in 1901 was con 


in the Chicag Pneumatic 
Tool Co. Mr 
Harlem, Holl 
America with 
in Chicago. He 


\dams-Westlake ( 


Kinman was born = in 


and, in 1863 and came to 


























October 15, 1921 


manufacturers. He opened a machine 


shop in the basement of his home, work- 


ing there nights. Later with his brother, 


T. P. Kinman, Mr. Kinman built the 
first practical portable piston air drill. 
It was soon after this he became as- 
sociated with Mr. Hurley 


Alexander Fleck, president of Alex 


What the 


Activities 


uty 


Erection of a foundry is under consideration 


by the Rich Steel Products Co., Los Angeles. 
The foundry and warehouse of the Reedy 
Foundry Co., Chicago, recently were purchased 


by the Oil & Chemical Corp. 


Plans are being prepared by the J. Ryan 
Foundry Co., 506 Forty-first street, Rock Island, 
Ill., for the erection of a plant building. 

Erection of a machine shop and foundry, 2- 
stories, 100 x 108 feet, is reported under con- 
sideration by J. P. Heath & Co., Waukegan, III. 

The plant of the Pluff Mfg. Co., Boston, 


manutacturer of brass castings, recently was 


damaged by fire 


The plant of the Klamath Foundry & Steel 
Works, Klamath Falls, Oreg., recently was 
damaged by fire It requests catalogs, etc 

The plant of the Bowie Stove Foundry, Rome, 


Ga., recently was damaged by fire. The loss 


was estimated at $100,000 


After being idle for several months, operations 


recently were resumed at the foundry of the 
East Ohio Mfg. Co., Youngstown, O. 

The Pittsburgh Engineering, Foundry & 
Construction ( Pittsburgh, is being organ- 
ized by N. J. Wallace, F. C. McCutcheon and 
J] B. Orr, to manufacture castings, etc. J. B 
Orr, Farmers’ Bank building, represents the 


company 
The capital stock of 
& Mig. Co., Dayton, O., 


$10,009 to 


the Dayton Aluminum 


recently was increased 


from $50,000 


Capitalized at $30,000, the Brooks Piston Ring 


Co., Cleveland, recently was incorporated by 
W. A. Brooks, Charles Brooks, and others. 
To be devoted to the manufacture of heaters, 


the Western Stove Co., Oakland, Cal., is erecting 


a plant building. J. J. Vaughan is general man 


ager of the company 

The Ulmer Machinery Co., Porterville, Cal.. is 
reported planning the erection of a modern 
foundry building, and is said to be in the market 
lor some equipment 

Organized to manufacture brass, bronze, and 
iluminum castings, the Superior Brass Foundry, 


316 street, San Francis recently was 


First 


incorporated by C. 7 and others 





Plans are pr i the General Iron 
Works, 1720 Califor: street, Denver, for the 
ere n « 1 foundry building, which with equiy 
ment is estimated to cost about $20 

The E. P. Bailey Co., Nitro, Va., is had 
I < re red tor eTec 1 a io y nd 

‘ es I \ r pment t 1s 

ed w t > 
Fire recently brol it at the plant the 
Valley Mold & Iron Corp., Pittsburgh, but was 
ed t t Damas was 
i at < 
O St ( ( ( 


THE FOUNDRY 
Vulcan Iron Works, 


Sept 22 


Fleck Ltd., 


Ont. 


ander 


died at Ottawa, on aged 


54 


worked a 


Early in his career he 


years. 
machine busi- 
his 


foundry and 


ness in connection with father and 


fterwards in partnership with Thom- 


as Stewart bought out the business ot 


which he subsequently became sole 


» 
829 


proprietor until the present company 
was formed. 

James Edwin Frost, Smith’s Falls, 
Ont., died in that city Sept. 22. Mr 
Frost was a direct t Frost & 
Wood Co., and of the Smith’s Falls 
Malleable Castings, Ltd ind was also 
secretary of the latter « ympany 


Foundries Are Doing 


of the Iron, Steel and Brass Shops 


$1000, by John A. Elden, Harry E. Gresham, 
and others 

The Potts Stove & Burner Co., 2826 South 
San Pedro street, Los Angeles, recently was 
organized to engage in the manufacture of stoves, 
etc., by H. S. and T. E. Potts, and others 

Articles of incorporation recently were filed 
by the Shilling Foundry Co., Columbus, O. The 
organization is capitalized at $10,000 and incor 


Fred 


Clarence Shilling, and 


Shilling, E 


others 





porators . are 1a «6©.-: Shilling, 


incorporations is that ot 


Machine Co., 


Among recent the 


General Casting & Jersey City, 


N. J., which was recently chartered with a capital 
stock of $125,000, to manufacture steel and other 
metal castings 

The Reid-Avery Co., 1434 Brandywine street, 


1 } 
electric welding and 


Philade Iphia, ope 


works, has 


rating an 
leased a 2 building at 
Washington 


a new plant. 


repair story 


Twenty-first street and avenue, 


Philadelphia, for 


Erection of its factory has been « mmpleted by 


the Ampco Metal Products Co., Springfield IIL, 
and it has started the manufacture brass and 
aluminum castings B. F. Hayden is president 


of the company 

The American Brass & Aluminum Founders 
Co., 6833 South Irving avenue, Chicago, recently 
was incorporated to manufacture and deal in 
castings, novelties, etc., by Robert C. Fingel, 
Harry Banding, Anton A. Sikora, and others 
The company is capitalized at $35,000 

Operations at the plant of the Ashland Iror 
& Mining Co., Ashland, Ky., now are at the 
rate of 50 per cent of capacity It is understood 
that enough orders have been received to keey 


its furnaces and foundry running all througl 


October. 


\ plant has been established on Houghton 
avenue, Trenton, N. J., by the Trenton Chilled 
Die & Casting Ce whic was recently orgat 
zed to engage in tl manufacture of dies, cast 
ings, etc John H. Conover is president ot the 
company and R. B. Newton, treasure 

The Terre Haute Malleable Mig. ¢ Ie 
Haute. Ind., is now operating at about 80 per 
cent capacity Employes have been g luall 
¢ $s te l t 1 T Pp tion € wee 
the past ec s S 3 i. 
ner ix s e he ste \ Fi < 

Onerat s have ec s , 

t Wes I iH M R 

. Tt « 
ported t s s g é ( 
severa 

\t G 
\l ( \ Vl 


president and treasurer, L. E. White; secretary, 





H. L. Stanton, and assistant secretary and fac 
tory manager, W. C. Sackett 
Reopening of the Cravens yard plant of the 
United States Cast Iron Pipe & Foundry Co 
Chattanooga, Tenn., is scheduled for the next 
few days. It is expected the plant will be 
operated at about one-third f capacity and 
employ about 150 men 
E. G. Michaels, E. P McIntire ] ] Devitt 
and C. S. Lorentzen, 68 B: i street, New York 
were named as the incorporators of the Mohicar 
Brass & Copper Works, New York, which was 
recently chartered under New York state laws 
with a capital stock of $ 
R. J Teetor, Muskeg Mi is | s 
under way for the erection of 1 foundry at 
Cadillac, Micl whicl be evote t the 
manutacture of iron and steel castings. Frank 
D. Chase, Inc, Chicago, is engineer in charge 
of the project 
Plans have beet lete y the Tomahaw 
Steel & Iron Werl lromahawk, Wis for the 
erection of a new ind | ichine shop, to 
replace its old plant whi« was destroyed by 
fire some time ag Phe ew plant will occupy 
a site on the main line of the Chicago, Milwaukee 
& St. Paul railway 
Operations e be it the No. 2 
plant of the es | ( P Huron 
Micl und it is unders " w being 
prepared for reopening of the company's No. 4 
plant within the next 3 days N 3 plant of 
the company has been in continuous operati 
The company manufactures a e castings 
etc 
Capitalined at $ the Rogers Foundry 
{ Detroit, recently was te ind ins 
to engage in the r ind ste« 
castings In add t gat the 
company will operat i machine shoy Ir 
porators f the < . ure i 0) kR gers, 
Monroe, Micl Alex Hungles \ stree 
Detroit, and William R ils i D 
I Ad M ( ( Batavia, N. Y., 
ect , st < s ¢ 
< , 
t t G \ I 
( . . 
x 
six 
\r M 
\ \\ 








two buildings, one to be 1-story, 65 x 
feet. and the other, 1-story, 25 x 25 teet. 


The company recently increased its capital stock 
fron $ 000 to $70, 0 


Purchase of the property of the Union Steel 


Castings Co., 53 Gerard Roxbury, Boston, by 


} 


the Roxbury Steel Castings Co., which was re 


cently organized with a capital stock of $50,000, 
has beet effected Operations by the new com 


pany are to be started immediately, it is under 


stood Phe open-hearth furnace has been re 
built to 15 tons capacity and the scope ot 
the work extended to permit of castings up to 
12 tor Isaac E. Sexton has been elected 
resident of the company and Perley C. Rogers 


treasurer and general manager. These two, with 
George A. Sexton, constitute the board of direc 
tors |. T. Phelps has been retained as superin 


tendent and R. I Adams continues as head of 


New Trade 


FIRE BRI¢ K -The Ashland Fire Brick Co., 
Ashland, Ky., has published an 8-page illustrate 
bulletin entitled, ‘“*Fire Brick for Rotary Cement 


Kilns.”” The booklet contains a short resume of 


conditions, describes the various types ot fire 
brick under certain conditions and other data of 


interest 
PNEUMATIC TOOLS—The George Oldham 
& Son ( taltimore, is circulating five booklets 


r one cover, eacl ot whicl a different 





f pneumatic tool is described The tools 

ribed include scaling tools, sand rammers, 

riveting hammers, jam _ riveters and chipping 

hamme Each is described and illustrated in 
detail well as the various accessories, etc 


HOT-BLAST HEATER—-Robert Gordon, Inc 


Chicago, 1 circulating a 10-page illustrated 
hooklet in which hot-blast heating equipment ts 
described ind = lustrated In iddition to i 
detailed description of the equipment, whi 1 
ugmented with illustrations o ctual installa 
t et the | klet is replete with testimonial 
letters et 


WELDING AND CUTTING 
Rournonville Co., Tersey City, N l., has pul 


pparatus and equipment The booklet, primarily ts 


tended for experienced operators who have 
mature judgment and some knowledge f met 
yorking practice 

FURNACE DESIGN The W. S. Rockwell 
Co., New York, is circulating a 20-page bo et 
containing i ries of three | t llustratir 
the variety of de n of furnaces to 1 t moder 
industrial heating requirements. The papers are 
entitled Che Variety of Industrial Heating Re 
quire ent Regenerative Furna s I The 


INDICATOR The G 
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THE FOUNDRY 


the laboratory The original foundry organiza 
tion remains intac 

Specializing in the manufacture of light gray 
iron castings and semisteel castings, the Wau 
kegan Foundry ( Waukegan, IIl., has started 


operations It was recently incorporated with a 


capital stock of $60,000, with main office and 


foundry at Waukegan, and a branch office at 


549 West Jackson boulevard, Chicago A new 
modern foundry building was erected by the 
Manufacturers Terminal Co. and this has been 


leased for a long period ot years It has been 


equipped with a cupola and other equipment in 
cludes molding machines, molders benches, sand 
blast equipment, tumbling barrels, etc., all of 
the most modern design. Officers of the com 
Andrew K. Barr; vice 


Clavey, and secretary and 


pany are President, 


president, Elmer L 
treasurer, Elmer T. Skidmore 


Publications 


features of design and construction include an 
efficient syste { ventilation, whereby cooling 
i the internal parts secured Bearings are of 


liberal design with oil wells of large capacity; 


rotar bar end fastening of sq urrel cage cor 
structior conduit terminal boxes furnished wit! 
ill motors 





Chicago, has published ’ 4-page llustrated 
eaflet in which a smal! air hoist is described 
ind illustrated According t the leaflet, this 
st ma I ! inted « a cros bar or 
lumn in a shaft, winze or raise, for handling 
drills, steel or timber; it may be bolted to a 
t be oO girder o to i wal or fl r tor 
g cars, piling lumber and various odd jobs 
haul gf at hoisting It has a of 
poun ead load lifted vertically at 100 
eet per 1 te under 8 I I iir pressure 
() deta are giver 
CABLEWAY The R x It strial Ex 
( Greensburg, P s published a 
/ ‘ strated colored folder, in which a rock- 
mg « leway for maoaterial handling, is described 
and istrated. The cableway is said to embody 
crane s with « eway speed. It is claimed 
to be rtic rly applicable to blast furnace 
yards il st e, crushed re storage and I 
fact whe é terials are stored in _ selective 
es, OT ‘ cars, pockets, mills or yards 
| syst < i n Ww the supporting 
towers 1 unison through 120 degrees t 
mit S ¢ i es cont lle l b the < erat I 1 
letails are giver 
FURNACE CHAIN SCREEN—Chair 
scree nd strate 
‘ é et ( pu she 


chemi { aces 
| 
S s <« \ | screens cons ) 
strands « stec 1 
; 1 F pe t S ent eet 
' P t t ‘ r 
‘ nor t 
pa < 
Ar t tit me 


en pul R G n, [i icag 
which main points to be cor ere I t 
< ners 1 le £ F r ventil ¢ d 
co t 1 i tus set I 
let PF . ? ; £ < até < 
got t t P let a et it 
, This tiy nmert neists 1 st 
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iron heating element enclosed in a large sheet 
metal casing provided with air outlets. The ai 


is drawn from the building and passed over the 





radiating surface of the equipment by a fan, 
which is operated either electrically or by lin 
yr other motive power 


shaft, gasoline motor 
Other details are given, in addition to the descrij 
tion of a small type of heater, while a list of u 
stallations are given, and small descriptions of 
process piping, pneumatic conveying, etc., giver 

METAL SPRAYING—The Metals Coating 
Co. of America, Philadelphia, has put 
lished an 18-page illustrated booklet in whi 
a process of metal spraying is described and 
illustrated. According to the booklet in this proc 
ess the coating metal adheres to the object chiefly 
by mechanical union. The metal is discharged it 
hot impalpable particles moving with high velo 
city, and these when directed upon a prepared 
object penetrate the pores ol the latter while the 
spray is still plastic The coating metal thus 
dovetails itself into the superficial pores of th 
object, and according to the booklet, does so in 
the presence of reducing gas which prevents oxidi 
zation at the junction of the metals, The booklet 


gives complete details, as to its advantages 


in 
various kinds of work, and the data given not 
only are instructive, but extremely interesting 


S, single cy lir det 


PUMPS Dry vacuur 


m and belt driven, are described and 











illustrated a 12-page illustrated booklet re 
cently published by the Sullivan Machinery 
( Chicago These pumps are built 
capacity ranging trom 300 to 1600 cub 
feet d splacement pe minute According to the 
booklet these pumps are of the center cran] 
pattern with main bearings, crank sl t 1 
fly wheels at one end of the machin ul 
vacuum, or the steam and vacuum ¢ 





struct The crank shaft is Support d 
removable die-cast babbitt be arings, whi 
carried by seats in the frame. Other parts o 
the machine ire described and _specificat 


are giver 

ELECTRIC TRAMRAITI The Clevel 
tlectric Tramrail division of the Cleveland Crane 
& Engineering Co., Wickliffe, O.. has publishe 








a large looseleaf | el 
overhead trucking r st 
practically every i il plant 
is described and llustrated The most dor nant 
features of the equipment are pointed out in d 
tail Its versatility is emphasized, and according 
to the t et te er ymes all obst les 
in the conve ance T is up to two tons 
weignt It reaches int every corner of the plant 
passes from room to room, from building t 
t g, around posts, through doors, up inclines 
floor to floor by the use of elevators, and 








even can | used to suspend window cleaners 
t lern skyscrapers Various installations 
t the eq ment r described and illustrated 
ncluding its use in f r warehouses, rubb 
plants, « andling | t garages, painting 
department, et The tramrail system, whi 
omplete weighs 4 I nds or less, is a cor 
binatior f standardized rail, fittings and ca 
r whicl ve been developed to meet the 
1 for an inexpensive system of shop tt 
t All working parts e fully enclosed 
t is ssibl r the rier to 1 off 
the ra Steel cut gears iO e used 
ghout th the ex I ot one id oe W 
t ‘ mica A irrent tor « 
lesig S l ‘ ers latter 
‘ wit sating winding I 
earings 1 r nd the motor is suff 
; ¢ large t fer bet factor eafety 
\ wires on the carriers are closed in fi 
stec it | electrical connectior 
red All insulators re tested for 230 volts 
All parts ar te ngeable In addition ! 
desc ‘ ‘ the aS 4 ts and ip} ince 
re giver t seve es of the booklet 
é describit nd ustrating the 
on al teaneks } iges 














